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free-ion  Hamiltonian.  A smooth  set  of  B^fLn)'  for  all  the  lan- 
thanides in  YV04  kere  then  obtained  b^multiplyiiig^the  previously 
reported  B^m  (Ndr  values  in  YV04  by  the^B]^  (LnJViJj^jjjNd)  ratios 
found  for  the  lanthanides  in  YP04  (more"  experimental  data  were 
available  for  computing  Bj™  for  the  lanthanides  in  YPO4  than  for 
YVO4 ) . Crystal-field  corttf^nents,  A^™,, , were  determined  by  a sum 
over  the  YVOt  lattice.  These  Ak^f-were' used  with  appropriate  Bp.m, 
radial  integrals,  and  energy  positions  of  the  higher  electronic 
configurations  to  calculate  squared  matrix  elements  of  the  elec- 
tric dipole  operator  between  the  Stark  split  energy  states  of  j^he 
ground  configuration  for  the  triply  ionized  lanthanides  in  YV04 . 
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1 . INTRODUCTION 


This  report  gives  results  of  energy-level  and  electric-dipole  transition 
probability  calculations  between  the  Stark  split  energy  levels  for  the  triply 
ionized  lanthanides  (Pr  through  Tm)  in  yttrium  orthovanadate  (YVO4) . There  has 
been  renewed  interest  in  YVO4  as  a promising  laser  material  since  the  laser 
performance  of  Nd:YV04  was  shown  to  be  competitive  with  that  of  Nd : YAG  (yttrium 
aluminum  garnet)  under  certain  conditions.  1 2 3 This  report  gives  results  of 
calculations  (unpublished  data)  that  are  related  to  many  phenomena  associated 
with  laser  action,  e.g.,  cross  sections,  oscillator  strengths,  lifetimes, 
branching  ratios,  and  frequencies.  Hence,  these  results  may  prove  useful  in 
identifying  possible  new  frequencies  for  laser  operation  or  more  efficient 
pumping  bands  for  lanthanides  in  YV04.  These  results  will  also  be  useful  in  the 
analysis  of  yet-unreported  optical  spectra  of  the  triply  ionized  lanthanides  in 
YV04  (Ln : YV04) . 

Crystal-field  parameters,  B,  , for  the  lanthanides  in  YV04  were  used  to 

km  4 

calculate  the  energy  levels.  These  parameters  were  determined  by  scaling 

r\  3 "t" 

reported  values c of  B,  for  Nd  in  YVOu  by  the  same  variations  of  the  B,  that 

km  4 km 

were  used  to  scale  the  lanthanide  series  in  yttrium  orthophosphate  (YPO4) , for 

O 

which  experimental  data  for  five  lanthanide  ions  were  used.  Odd-fold 

crystal-field  components  (odd-k  A ) , required  for  the  transition  probability 

km 

calculations,  were  obtained  by  performing  a sum  over  the  YVO4  lattice;  radial 
integrals  and  interconfiguration  energy  separations  are  discussed  below. 


1L.  G.  DeShazer , M.  Bass,  U.  Ranon,  J.  K.  Guha,  and  E.  Reed,  IEEE  J. 
Quantum  Electron. , QE-10  (1974),  683. 

2N . Karayianis,  C.  A.  Morrison,  and  D.  E.  Wortman,  J.  Chem.  Phys.,  62. 
(1975),  4125. 

3 Nick  Karayianis , Clyde  A.  Morrison,  and  Donald  E.  Wortman,  Rare  Earth 
Ion-Host  Lattice  Interactions : 8.  Lanthanides  in  YP04,  Harry  Diamond 

Laboratories  TR-1776  (August  1976) . 


2 . CALCULATIONS 


The  theoretical  Stark  split  energy  levels  were  obtained  from  the  following 

D ■ -symmetry  crystal-field  Hamiltonian, 

2d 


H = £ B C . (1) 

x km  km  km 


This  Hamiltonian  was  diagonalized  in  the  space  of  lowest  J-multiplets  (fourteen 
maximum  J-multiplets) , spanned  by  intermediate  coupled  wave  functions,  which 
were  calculated  by  using  the  free  '.on  parameters  of  Carnall  et  al4  for  Nd  + in 
aqueous  solution.  The  even-fold  (even-k)  B were  varied  until  a least  rms 
deviation  between  the  calculated  and  measured  energy  levels2  was  attained.  Two 
slightly  different  sets  of  B,  , shown  in  table  I,  were  obtained  for  Nd3+  by 
including  only  24  energy  levels  (of  26)  in  the  space  of  4 lowest-lying 
J-multiplets  or  52  energy  levels  (of  64)  in  the  space  of  14  lowest-lying 
J-multiplets.  The  first  calculation  neglected  a level  near  173  cm-1,  and  did 
not  consider  a second  level  that  was  calculated  to  be  near  6168  cm” 1 but  had 
not  been  established  experimentally.  In  the  second  calculation,  some 

TABLE  I.  PHENOMENOLOGICAL  Bjon  FOR  Nd3+  AND  Er3+  IN  YV04 


NOTE:  These  phenomenological  Bkm  yield  a least  rms  deviation,  Q,  between  calculated  and  measured 
energy  levels;  the  Q and  the  Bkm  are  in  units  cm"1.  Also  given  are  the  B^m  obtained  using 
q0  = ,n  3 ^att'*ce  sum  calculation.11 


Ion 

B?o 

Buo 

®4  4 

Bro 

f>64 

No . 

mult i p 1 e t 

No . 

1 eve  1 s 

No.  experimental 
leve 1 s 

Q 

Table 
No . 

Nd 

-122 

632 

1068 

-1181 

-268 

6 

26 

26b 

2.662 

VIII 

Nd 

-116 

605 

1105 

-1191 

-266 

|J» 

66 

52c 

8.522 

VI  1 

Ndd 

-76 

631 

1767 

i 

kD 

w 

o 

-121 

- 

- 

- 

- 

- 

Er 

-218 

322 

917 

-702 

10 

12 

58 

39e 

8.160 

XXV 

a.v. 

Karayianis  and 

C.  A. 

Morrison 

, Rare 

Earth  Ion- 

Host  Lattice 

Interactions:  1. 

Point 

Charge 

Lattice  Sum  in  Scheelites , Harry  Diamond  Laboratories  TR-1648  ( October  1973). 

bN.  Karayianis,  C.  A.  Morrison,  and  D.  E.  Wortman,  J.  Chem.  Phys . , 6 2 (197 5),  412 5.  A level  at 
173  cm-1  from  this  article  was  omitted  and  levels  at  226  and  433  were  taken  as  211  and  440  cm  1 
for  the  above  run,  in  accordance  with  more  recent  measurements  by  S.  Kulpa. 
cData  from  article  in  above  footnote  plus  absorption  measurements  to  higher  multiplets  taken 
by  H.  P.  Jenssen  of  MIT  (unpublished  private  communication) . 

^ From  lattice  sum;  qv  = -1  (table  TV). 
eD.  Kuse,  2.  Phys.,  JCJ  (1967),  49. 


2n. 

Karayianis , 

C.  A.  Morrison,  and  V.  E.  Wortman,  J. 

Chem.  Phys.,  62 

(1975), 

4125. 

4W. 

T.  Carnall, 

P.  R.  Fields,  and  K.  Rajnak,  J.  Chem. 

Phys. , 49  (1968) , 

4412-4455. 
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uncertainty  in  the  choice  of  experimental  levels  caused  by  extra  lines  that 

complicated  some  of  the  wavelength  regions  in  the  spectral'  measurements* 

resulted  in  a larger  uncertainty  in  the  B,  . Energy-level  positions  calculated 

km 

using  either  of  the  above  sets  of  B,  are  in  close  agreement  with  those  reported 

km 

earlier  in  calculations  using  an  effective  spin-orbit  Hamiltonian  in  a 

Russell-Saunders  basis;  therefore,  the  earlier  values  were  taken  as  the  set  from 

which  the  B,  for  the  other  lanthanides  were  scaled  (table  II) . This  was  done 
km 

by  multiplying  the  B,  (Nd)  by  the  B (Ln)/B  (Nd)  ratios  used  11  for  the 

km  km  km 

lanthanides  in  YP04,  for  which  more  experimental  data  were  considered  in 

obtaining  a smooth  set  of  B,  for  all  the  lanthanides. 

km 

TABLE  II.  CRYSTAL-FIELD  PARAMETERS  FOR  TRIPLY  IONIZED  LANTHANIDES  IN  YV04 


NOTE:  These  B^m  were  obtained  by  multiplying  the  Bkm  for  Nd 

by  the  ratios  of  Bkm(Ln) /Bkm(Nd)  for  the  lanthanides 
in  YPO,  where  more  experimental  data  were  considered. 
The  Q and  the  Bkm  are  in  units  cm- 


Ion 

B 

B 

B 

B. 

B. 

Q 

1 dU 

No 

Ce 

-166 

722 

1 1 38 

-1280 

-273 

- 

- 

Pr 

- I'll 

667 

1091 

-1233 

-262 

- 

V 

Nd 

-136 

612 

1066 

-1186 

-251 

2.  796 

IX 

Pm 

-131 

557 

99  7 

-1139 

-2k  0 

- 

XI 

Sm 

-125 

508 

951 

-1093 

-229 

- 

XIII 

Eu 

-119 

<<53 

906 

- 1066 

-219 

- 

XV 

Gd 

-112 

606 

858 

- 1000 

-212 

- 

XVI  1 

Tb 

-109 

369 

8l  1 

-952 

-201 

- 

X 1 X 

Dy 

-103 

300 

765 

-905 

-190 

- 

XX  1 

Ho 

-97 

265 

718 

-859 

-179 

- 

XXIII 

Er 

-92 

190 

671 

-812 

-169 

12.878 

XXVI 

Tm 

-86 

161 

625 

-766 

-161 

- 

XXVIII 

Yb 

-81 

90 

578 

-720 

-152 

- 

- 

a Nick  Karay ianis , Clyde  A • Morrison , and  Donald  E.  Wortman , 
Rare  Earth  Ion-Host  Lattice  Interactions : 8.  lanthanides  in 
YPo  , Harry  Diamond  Laboratories  TR-1776  (August  1976). 


*These  measurements  were  made  with  the  crystal  at  4.2  K by  H . P.  Jenssen  of 
MIT  (private  communication) . 

2 

N.  Karayiams , C.  A.  Morrison,  and  D.  E.  Wortman,  J.  Chem.  Phys.,  62_ 
(1975),  4125. 

3 Nick  Karayianis , Clyde  A.  Morrison,  and  Donald  E.  Wortman,  Rare  Earth 
Ion-Host  Lattice  Interactions:  8.  Lanthanides  in  ypc>4,  Harry  Diamond 

Laboratories  TR-1776  (August  1976). 
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In  making  the  intensity  calculations  (unpublished  data) , eigenfunctions  of 

the  crystal-field  Hamiltonian  were  used  to  calculate  both  o and  n matrix 

elements  between  all  energy  levels.  Table  III  gives  the  radial  integrals  and 

energy  positions  of  the  higher  electronic  configurations  for  each  ion  that  are 

required  in  these  calculations.  Also  given  in  table  III  are  the  even-k, 

ion-dependent  p values 3 that  relate  the  A , obtained  from  lattice  sums,  to  the 
k Kin 

Bkm  ^Bkm  = Pk^km^  ' T^e  recluired  odd-k  A^  were  obtained  from  lattice 

sums”  using  an  oxygen  charge  (qQ)  of  -1  (see  table  IV  for  results) . For 

completeness,  table  IV  gives  A,  f . - an  oxygen  charge  of  -0.9  so  that  results 

km 

for  arbitrary  oxygen  charge  may  be  obtained  by  linear  interpolation. 

TABLE  III.  VALUES  FOR  pk,  dk,  gR,  Ad,  and  Ag  FOR  THE  INTENSITY  CALCULATIONS 

NOTE:  The  .k  = t‘'v  (1  - ok)  , in  units  , to  convert  lattice  sums  Akrn  to  crystal-Held 

parameters,  because  (Bkm  = . ^Akm)  . The  dk  = < r ><rk  >^f  . ^d^  d and  = ^rX'  Xf,5g^g 

and  free- ion  values  (in  units  10  * cm'1)  for  . E^f  and  Ag  = E^g  - E^f  where  energy 

differences  are  from  lowest- l y i ng  energy  levels  in  the  respective  multiplets. 


Ion 

0o 

cu 

°e 

a3 

d 

g3 

g,. 

S7 

. <3  b 

Ce 

0.18U1 

0.7536 

.31)17 

. 

. . 

0.09108 

. • • • ' 

1.4756 

..  . * 

Pr 

.175* 

0.61)61) 

1 .875!) 

3.489 

0.07906 

. . 

.1329 

61..  » 4 

Nd 

0.1706 

0.5776 

1.5897 

1.1)204 

.897 

0.07129 

. U 

0.9107 

f0.4 

Pm 

,1679 

0.5339 

1.4?  1 

1 .396* 

• 

0.06705 

. : •• 

0.7694 

■ .• 

f.m 

. . ( ■ 

0.50l>9 

.3793 

2.5792 

.06369 

. ) < 

..... 

Eu 

0. 1666 

0.1836 

1.2503 

1.2345 

2 .216^ 

) ■ 

0.1711 

.5593 

81.0  163.0 

'3d 

. • • 

0.1)656 

i . 1 87 3 

1.0834 

1 .8709 

0.05^92 

.1519 

.4753 

92.3*  '75.4 

Tfc 

0. 1673 

.... 

. 

.6  • 

• . . - • 

0.06l6y 

.1638 

..... 

55.1  239.6 

Dy 

0.1681 

0.4341 

1.06l4 

1.5015 

2.4117 

,0575< 

>.147 

66.6  ?r..'.3 

Ho 

,169 

0.1)017 

1.0119 

1.3404 

2.0819 

0.05485 

. ' • 

.3773 

74.6  261.5 

Er 

. f ( 

o.i)i.?6 

0.98  f 

1.3531 

2.0356 

. • • 

. . « 

0.3498 

73.9  262.0 

Tm 

0.17?? 

0.1)053 

0.961*9 

1.3755 

2.0074 

0.05416 

0.1253 

. 3;  re 

72.7  262.0 

Yb 

0.1717 

0.3938 

0.9120 

1.2515 

1 .7748 

0.05256 

O.llfil 

0 . 3004 

' • . • .... 

a 

K. 

L.  Vandei 

■ Sluis 

and  L.  J. 

Nugent,  J. 

, Chem. 

Phys . , 60 

(1974)  , 

1927,  Table  I (* measured 

val ues) . 

^ Unpublished  data. 

^N.  Karayianis , D.  E.  Wortman,  and  C.  A.  Morrison , Sol  State  Coirn  18_ 
(1976),  153. 

6N.  Karayianis  and  C.  A.  Morrison,  Rare  Earth  Ion-Host  Lattice 
Interactions:  1.  Point  Charge  Lattice  Sum  in  Scheelites , Harry  Diamond 
Laboratories  TR-1648  (October  1973). 
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TABLE  IV.  AMPLITUDES,  Akm  IN  cm-1  A“k , OF  SPHERICAL  DECOMPOSITION 
OF  YVOu  LATTICE  SUMS3 


-76  -1886 


Lattice  constants  a,  c,  u,  and  v taken  as  7.1202,  6.2892,  0.18523,  and  0.32513, 
respectively  (from  G.  Lohmuller,  G.  Schmidt,  B.  Deppish,  V.  Grand  ich,  and 
C.  Scher inger,  Acta  Cryst.  , 1)29  (107  1),  141)  were  used  in  the  calculations  of  the 
amp 1 i tudes , Akm. 

b Yttrium  and  vanadium  charges  taken  as  cjy  = +3  and  qv  = -J  - 4q  , respectively. 


3.  RESULTS  AND  DISCUSSION 


Phenomenological  B for  Nd3  + (see  sect.  2)  and  Er3+  in  YVOu  were  obtained 
km  4 

by  fitting  theoretical  to  experimental  energy  levels  (table  I).  Using  the  B 

km 

obtained  from  previous  Nd:YV04  and  Ln : YPO4  results  (table  II)  as  described  in 

section  2,  we  calculated  energy  levels  and  transition  probabilities  for 

all  the  lanthanides.  These  theoretical  energy  levels  for  Nd  and  Er  are  within 

5 cm-1  rms  of  the  best-fit  rms  values  given  in  table  I.  The  B obtained  by 

km 

summing  over  the  YVO4  lattice  to  get  A^m  and  by  multiplying  with  the  yielded 

derived  B^m  values  for  Nd-j+  (given  for  comparison  in  table  I).  This  comparison 

gives  some  idea  regarding  the  reliability  of  the  odd-k  A,  which  are  also 

Icm 

obtained  from  the  lattice  sum. 

Tables  V to  XXIX  give  the  theoretical  energy  levels  and  quantities  labeled 
"transition  probabilities,"  calculated  using  the  parameters  in  tables  II,  III, 
and  IV.  The  transition  probabilities  are  the  squared  matrix  elements  between 
initial  and  final  states,  M?f,  and  are  related  to  the  oscillator  strength  P by 

8n2mv . , 

pif  = — • (2) 

Other  quantities  important  in  analyzing  properties  of  laser  materials  such  as 
stimulated  and  spontaneous  emissions  and  cross  sections  are  proportional  to 
M2  through  the  oscillator  strength. 
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TABLE  V.  ENERGY  LEVELS  AND  CRYSTAL-FIELD  PARAMETERS  FOR  Pr  + IN  YV04 
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TABLE  VI.  VALUES  FOR  SQUARED-MATRIX  ELEMENTS  OF  THE  ELECTRIC 
DIPOLE  OPERATOR  BETWEEN  INITIAL  AND  FINAL  STATES 

* 3+ 

These  are  proportional  to  oscillator  strengths  for  Pr  in  YVOl,.  A given 

value  must  be  multiplied  by  a constant  and  by  the  cube  of  the  energy 

difference  between  the  initial  and  final  state  to  obtain  the  spontaneous 

transition  probability . These  values  were  obtained  (unpublished  data)  by 

using  the  parameters  given  in  tables  II-IV. 


SIGMA  TRANSITION  PROBABILITIES  BETWEEN  2M U - 2 ANO  2MU  = 0 
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TABLE  VI.  VALUES  FOR  SQUARED-MATRIX  ELEMENTS  BETWEEN  INITIAL  AND  FINAL  STATES  (Cont'd) 
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64  II  6 9.  1976-05  I .4286-0  I 1.1216  Ol  1.3146-01  3.0036-02 

20  IH  6 1 • 2 4 1 6 01  1 . 4 82  f OS  3.J946-02  1.6666  01  6.661F  01 

SB  II  A 2.070F-04  MMF-01  3.6416  02  6.  3361-02  ?.lMF-01 

16  1 H 6 5*  SR  It  02  l.HOSf  JS  1.7271-1)2  1.0886  Os  04 

8 »H  S 2. 4 10F  -0  1 2.7B9F-06  4.48  7F  04  2.434F-02  1.2)96-01 

46  if,  4 l.MU  OS  H.606C  04  1.1216-0)  0.3SSF  04  1.461F  01 

1 1H  4 1.1  HI  04  7.910E  04  S. >716-03  7.1S1F  01  7.1)76  04 

IP  IF  4 1.1126  OS  2.170*  OS  9. <.961-01  4 . 3^16  04  4 . 2 1 It  04 

11  IF  1 1.0866-02  2.168F-0?  S.tHOf  04  l.|77E-01  1.  7756-02 

49  VO  ? 1.0T96-02  1.9  1 7f  -04  2.U71F  02  4.147F-04  1.1646-04 

26  IF  ? 2.  SSUF  01  2.27  4F  0?  7.2341  -0  1 2.708F  01  1.H7HF  04 

66  >8  2 1.7196-02  2.S1SF-04  1.2516  04  1.46SE-01  9.164F-03 

61  II  6 S.  147F  04  8.9326  0?  4. 6926-04  7.219E  04  4.6/9f  01 

22  »n  6 1.60  76-03  2.92ME-01  1.2I1F  OS  4.7576-02  2.3)96-03 

12  1M  S S.F61F  02  1.1H0F  OS  2. >486-07  1.SB1F  OS  1.S61F  02 

48  lG  4 1.1946-04  1.629F-01  ?.i  1 8F  OS  1.7R8E-02  7.981F-05 

S 1H  4 2.  >466-04  <,.8466  -04  1.->61F  OS  9.147F-04  2.995F-P5 

41  IF  4 2.U2F-04  2.S74F-01  4.4S7F  OS  7.R80F-O1  P. 5506-06 

33  IF  1 4.8586  02  S.101F  OS  t.ol6F-01  7.771E  01  5.1086  OS 

S 2 10  2 9.  102F  04  1.RI0E  02  7.  1626-04  1.06SF  04  6.  1?  7F  01 

27  IF  2 6.103F-0S  2.962F-04  l . 1 3 7E  OS  8.231F-04  l.  1 876-04 

69  3 p 2 1.414F  J4  1.7831  03  1.140F-02  1 . 4 76F  01  1.6681  04 

AS  |l  b 6.04SF  02  8.91  IE  02  1. >291-01  2.21  It  OS  I.S2SE  04 

19  1 M 6 5. >136-03  l .442  F - 02  1.429F  04  1.17SF-01  4.6/1F-0? 

IS  30  Si  29  68 

If  4 IF  1 10  2 IF  2 IP  ? 

64  II  6 l.  >416-01  S .09  7 1 02  6.414F-01  4.711E-01  6.902E-O2 

20  1H  6 S.1PIF  02  1.74SF-03  2.9576  02  1.167F  04  1.1S7F  01 

SH  II  6 1.1P4F-04  4.227F  02  2.086E-03  1.644F-06  2.  1S7F-Q4 

16  18  6 1.S94E  OS  2.931E-02  2. >626  03  S.S14F  04  2.610F  04 

8 1H  5 5.27)6-03  S.116E  01  5.8  35E-08  2.01  3E-04  7.844F-0S 

46  IG  4 1.1S1E  04  S . 19 1 F — 04  S.226E  04  3.  1S0F  Ol  2.079F  04 

1 1H  4 4.99SE  04  2.64SF-01  S.S42F  04  9.6566  04  1.S60F  05 

18  IF  4 S.181F  02  1.693F-04  8.987 E 03  6.S52F  04  1.647F  04 
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26  J F 2 H.696F  01  1.024F-0!  I.190F  01  2 . S6«F  04  1.174F  04 

66  I®  2 5.6)6F-02  7.904F  01  2.J62F-02  9.  184E-0!  1.2?RE-04 

61  ll  6 3.  74  76  04  1.3186-0'.  1.-*61E  OS  S.SH2F  01  3.S46F  04 

22  1 H 6 7.286E-04  1.321F  JS  4.731F-04  H.7«4E-03  9.802E-fi4 

12  1M  S S.D1SF  0 3 2.UGF-03  5.7006  02  1.4SSF  OS  7.4«?F  04 

48  l j 4 2.7416-03  6. 8326.  04  4.1816-07  I . 166E-01  8.1216-07 

S 18  4 1.7406-05  S.418F  OS  6.148E-06  2.961F-0S  7.44HF-0S 

41  IF  4 3.1016-35  S.132F  01  1.142F-0S  2.2976-03  7.71AF-OS 

11  IF  1 1.3516  04  1.4SIF-01  1.2S4F  02  4.818F  03  1.447F  00 

62  10  2 1.64BC  01  1.17  7 1 -0 7 S.141E  04  2.001E  01  2.167F  01 

27  IF  ? 1.2#  l F-u  3 l . 2 8 IF  04  2.200F-OS  7.992F-01  S.}8«F-04 

69  IP  2 4.092E  04  M.24SF-01  2. SORE  04  l . 42 l E 04  4.144F  02 

bS  ||  6 7.  76  HF  04  1.1R0E-03  2.759F  OS  2.276F  01  1.  I 70F  04 

19  !H  6 6. 01SE-02  5.161E  04  1 . 2486-01  S.S97E-01  1.0986-02 

44  4 17 

IG  4 )H  4 3F  4 

64  1 I 6 7.  74 SE  04  2 . 0 1 3fc  03  4.190E  04 

20  18  6 S.2S2F-03  8.S23E-04  7.781F-03 

SB  11  b 2.9216  OS  1 .089E  04  1.84SE  OS 

16  18  6 9.S7SF-02  5.7O1F-03  4.8006-01 

8 18  6 1.77)6  OS  2.S1SE  OS  1.81SE  OS 

46  IG  4 4. 0246-03  1.094F-09  2.2»6F-0? 

I 18  4 S.297F-0  1 1.94  4F-03  2.78SF-02 

18  IF  4 1.3656-02  1.242E-01  1.137E-04 

31  3 F 3 2.679E  01  1.85U  04  4.871F  03 

49  1C  2 8.772F  03  I.329E  01  1.165F  04 

26  IF  2 S.  74  If  -0  3 H.057F-04  3.8  71F-03 

66  IP  2 4.82  7F-01  6.4576  01  1.S66E  04 

61  |!  6 H.SiSf-Ol  6.744E-06  1. 2816-02 

22  38  6 7.  05  1 F 04  2.773F  04  1.78SF  OS 

12  38  S 6.81  IF -02  1 .4  32F-02  2.104F-01 

48  IG  4 1.282F  OS  2.579F  03  5.J40F  04 

S 38  4 4.  760E  03  8.904E  04  1.847F  OS 

41  3 F 4 S.281F  04  I.117E  OS  S . 1 4 IF  03 

33  3 f 3 l .96  IF -0  3 1.107F-03  7.444F-04 

52  in  2 7.41 IF-04  1.044F-03  2.1  756-02 

27  IF  2 1.072F  01  1.201E  04  S.111E  01 

69  IP  ? 3.S7SE-04  4.S07F-04  3.43  76-02 

65  II  6 2.774E-02  4.227E-01  I.  >816-01 

19  18  6 6.626F  04  3.343E  04  1.679E  OS 


1 / 62  1M  10  42  6 

If  4 l l 6 38  6 3*'  S 10  4 3«  4 

2.64SF-01  > . 266  F ■ 04  4.713E-01  l.Hl2f  03  >.2206-02  1.412F-01 

1.64SF  01  2 • H?4 1 01  1.474F  04  1.0186-02  8.2206  02  1 . . 0 1 F U? 

6.07SF-O2  1. U0E-03  6 . SOt  F -06  2 . 1 2 if  UP  S.5C26-0I  3. *326-03 
1 . 0'i6E  OS  1.  1 66 1 02  1.12*1  0;  S. 4546-02  J.8996  04  |«*90f  ©4 

8.  9 >26-02  1.1141  -04  1.87SE-04  1.  792E  01  2.404F-01  I.H4F-I2 

2.  70M  04  7.MS7E  04  2.407F  04  1.56)1-03  1.11*6  U4  2*  /Ml  r2 

4.662F  04  6.S97F  01  3 . 32  7 6 04  1.0961  -02  2.1'  SE  02  9.  v<-  7f  01 

2.BJ46  01  3 . 700  1 04  5.6656  04  1.0  781-02  1.41SF  04  4.’'.GF  04 

2.  7 741  -0  1 2. 9511-02  2.6MF-02  2.  7 1 7f  03  H. 3956-04  7.  7 70£  - 04 

8.  749F-01  1.424E-U?  6. 0201-04  1.2871  O'  2.9/71  -04  4./  78E-C9 

1.225F  74  4.  1441  04  4.11*6  OS  4.4521*02  2.S2HE  01  1.45CE  04 

2.510F-02  2.594F-C  1 6.  9426  -02  1.1/Sl  OS  6.9*96-0)  2»«4|F-02 

l . 9 4 3 f 04  4 . 0 1 6 f 04  l.lbOt  03  7.2».6F-0S  3.1226  04  i.ftlf  02 

4.70HF-0?  2.S03F-02  1.988E-03  2.2  7 56  04  4.9lu6-0i  1. ‘•  326-  03 
1.9H0t  OS  1.0261  02  6.407E  04  7.8  7 1F-04  1.412E  OS  fc.  lolf  ' 

2.  14  OF  -02  1.84  7F-0S  1 . 1 7 76  -04  ?.Sllf  04  J. 9016-04  ?.9l9£-<4 

9.0S0E-02  S.42SF-0S  4.941F-01  ->.960F  C4  2.4  71F-0S  S.410F-G3 

3. P32F-03  1.U22F-04  1.2S1F-0  1 2.32  3F  04  1.1  72F-01  6.2  ?f  - " 1 

0.492F  01  6 . 7 7 •>  L U?  1.141E  04  2*1051  -0)  6 .*>39E  04  2 . * 1 IF  OS 

2 . 2 1 4 F 04  2.641  F 06  H.187F  03  6.  158F-05  “.7SCE  03  1.U4F  04 

S. 2996-05  1.  1416-02  2.1116-01  7.72  IF  OS  7.4SCF-0S  1.183F-03 
1 . 9 0 7 F 01  2.S021  OS  S.46GF  04  I.4SSF-01  M.091F  ul  3.410F  04 

6.S97F  04  6.0181  02  4.0Rvl  01  2.164F-04  1.1966  04  6.m82F  01 

1.649F-0S  8. 499  E -02  4.H77E-02  l . SO  7E  OS  1. 8456-02  6.*>26F-0S 

54  70  SI  59  23  14 

IP  1 ISO  3P  0 116  38  6 38  S 

2.714E  02  1.649C  00  4.471F-03  1.0S2C  04  4.194F  02  9.287F-04 

7.196F-0S  1.4011  G2  4.297F  04  2.H11F-03  5.5756-03  1.695F  06 

S.240F  02  9.P42F-03  3.10S6-0S  S.2096  04  2.03SF  03  S.  HOF-04 
7.2106-04  4.  #201  02  l.«70t  OS  9. ‘>  7 11  -04  1.6516-02  9.u  746  01 

1 . 1 726  OS  3. 7916-OS  S. 2286-OS  8.976F  01  4.4(,0F  04  1 . 329F-0) 

1. 4 74F-01  2.S66E  01  4.0046  02  1.8361-03  4.S5SE-04  V.^SCF  OS 

9.069F-05  4.SR9F  01  1.418E  01  4.1306*05  7.4306-04  2.S72F  OS 

1. 7686-01  1.2516  03  S.818E  01  2.510C-03  1.44JE-02  2.119F  OS 

6.6C7F  03  1.  104F-03  1. 9646-04  1.678F  03  4 . 7 6 1 F OS  4.0S0F-0S 

1.228E  03  7.441  E-G4  2.2836-04  7.  14SF  OS  1 .9931  Ol  1.1061-CS 

6.  7 95  E -04  7.  /5  i f 01  1.226E  02  4.  102F-03  I.UIF-Oi  2.497F  04 

1 . I C 36  04  6.  1921-02  H.293E-03  S.S78F  04  l.O<0£  04  2.1  S0F-O2 

5.P49F-04  1.027F  06  4.S77F  01  3.0956-03  7.1136-04  l./COF  C3 

2.P22F  04  3.  781  1-03  6.269F-03  4.23SF  03  1.6S6F  05  4.6  7 7r-0' 

H. 3C71-07  1. 4591-01  1 . 33S6  0 1 5.9691-04  S.SS6F-03  4 .eC.Uf  01 

I. 019E  02  8 . 068 1 -06  1.1576*05  2.108E  0<.  1.10SE  04  3.  123F-01 

4.923F  Ol  1. 2431-OS  1. 5506-06  S.30S1  02  3.9/Gf  04  1.6776-02 

1.491F  02  S. 316  6 -OS  7.7226- OS  1.2826  04  1.8416  04  1 . 3 l 46  - 02 

1 .4631-04  1.7611  Ol  1 • 930f  03  6. 8081-06  S.419E-0?  2.<8S1  04 

1.4416-03  S.  627F  04  5.144E  Ol  7.07S1-01  2. 2176-OS  1.031F  02 

1.23SE  04  1.2976-04  1.2S3F-OS  1.31  IF  04  I.S/4F  OS  1.560F-0? 
1.6826-02  7 . 222  F 04  9.  1161  01  4.S67r-U2  l.2l7E-02  S.8S3E  Cl 

l • 0246 -04  7.6226  OS  1.641E  01  1.1SS1-01  7.M72E-04  2.2S16  02 

1. 0076  01  1.071  6-02  S. 3286-02  I.S42F  02  1.1HF  05  4.1026-02 
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TABLE  VII.  ENERGY  LEVELS  AND  CRYSTAL-FIELD  PARAMETERS  OBTAINED  IN  A LEAST-SQUARES  FIT  OF 
64  CALCULATED  TO  MEASURED  ENERGY  LEVELS  FOR  Nd3+  IN  YVOu 
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1 • ft  8 ft  t 

01 

A.061E 

0 T 

7 . 8 ft  9 [ 

07 

l . lb  TE 

OT 

A . 7 l Of 

00 

>.9  i ft f 

01 

2.S61F 

os 

TABLE  X.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  THE  TRANSITION 
PROBABILITIES  FOR  Nd3+  IN  YV04  (Cont'd) 


SIC***  IkANMTlt*  PROHABILlTIfS  HMkl‘1  2*U 


22  <.11  •i/2 
14  <•  i 13/? 

50  ?HU/?  ? 
9 4 I 1 1 / ? 

2 \ 4 I IS/ ^ 

n 4 1 1 j/? 

51  2MU/2  2 
/ 4IU// 

^2  2 h 9/ 2 2 
3 4 I 9/? 

44  4 f 9/2 
S6  20  1/2  1 
6 1 4 f.  7/2 
40  4 F 7/2 
S 4 4G  5/? 

29  4 f 5/? 

2 7 4 F 3/? 

4 1 4 S 3/  2 
24  4115/2 
17  4113/? 

S3  ?H  11/?  2 

I l 4 111/? 

II  ?M  9/?  ? 

5 4 1 J / ? 

47  4*  9/2 

5 8 ?G  7/?  I 

6 3 4G  7/? 

37  47  7/? 
oC  *G  7/? 

31  ?M  9/?  ? 
20  4115/2 
15  4 f 11/? 


4111/2 
1.4051  03 
7.5301  00 
4.498F  00 

1.4  121  04 

2. J9I1  04 

3.  t?  Ifc  0 3 
3.1S4F  01 
l . 0 5 S E OS 
l.ao  IF  01 
2.144E  00 

4. 5 7?F  0? 
1 • 7S  J f 03 
7.103F  0? 
1.76/1  03 
3.26/E  03 
1.2S9F  04 
9. 64  OF  0? 
1.029E  0? 
3.681F  04 
6.  1 7 OF  00 
4.  7.30E  0 1 

6.4  35F  04 
l.niF  04 
1.  44  3F  04 
2.7307  04 
1.0  l IF  04 
2.143E  G 4 
9. 4(3  IF  02 
1.0/  Hi  02 
3.  / I /f  0 3 

4 . 05  6 f 02 

s.«.aif  04 


5? 

2H1 1/2  2 
1.148*  01 
2.00HF  00 

2.0  36F  01 

H. icae  ro 

2.9901  0? 
5.90SF  01 
6.460F  01 
2.S82F  0? 

I. 111F  03 
4.041E  02 
2.119E  03 
7.3/9F  01 
4.939F  03 
1.202E  02 
2.629F  03 
1.709F  03 
9.0871  01 
1.409F  0? 

3 . 1 HOE  Cu 
r.5l2f  o. 
1.214E  03 
3.H37r  01 
I . 1 1 IE  04 
■ .7S0E  02 
1.34/E  03 
». 7561  04 
1.1561  03 

. 14«F  04 
1.4561  03 
I.562E  03 
- . 1 <S  l F 02 
1.96/1  03 


4111/2 
9.  I 3 ‘it  OC 
4.8181  03 

4. 319E  OC 

H. 266F  Ot 
1 • 3 6 OF  02 

2. -.8/1  04 

6.  >701  01 
1 . > / IF  03 
1 .0841  ) J . 

5.1511  04 
1 . 3 4 *>1  04  ' 
2.41  7F  : » . 

?.i /?F  o: 

7.189F  0? 
2.2  39F  0 3 ] 
5 . •>?  OF  01  I 
/.  1 141  J 3 . 
I . - J OF  0 3 < 
U102E  02 
5.1891  04  ‘ 
6.  3 2 9t  02  < 

I. 14/1  03  1 

6.H52F  03  4 
4.5681  04  l 

1.5871  04  1 
1.7091  04  l 
1.2881  C 3 4 
7.03 OF  04  5 
1 .04  IF  04  4 
1 . 188E  01  4 
5.4  74F  04  6 
/ • 5 551  05  1 


2 h )/2  2 
».?H?E  00 
.5281  01 
, n, 

! . 955E  01 
.8251  03 
.8721  01 
1 . 96 5 F 00 
.622t  02 
. 156F  04 
. 31 9F  03 
.42/1  00 
• 5 3 7F  01 
.435E  03 
• 0?9F  03 
. 3961  0 ? 
.8701  03 
.8791  03 
. 3751  01 
. H80F  03 
.8361  07 
.7191  0 3 
. >43f  03 
.6021  0? 

. 552f  03 
.17/E  03 
.92/1  04 
. 29  3F  04 
.6401  02 
.93/1  03 
.6641  01 
.4911  03 
.6821  04 


4 1 9/2 
1.2451  01 
5.4961  01 
4.9601  01 
3.1891  03 
/.  3891-01 
1.3211  01 
9.91HF  01 
2.3811  04 

1.22/1  04 
1.0991  04 
1.86  It  0 3 
7.6051  02 
9.8361  01 
1.5891  00 
7.46/1  02 

4.  7361  04 

3.  3021  03 
6.5811  03 
6.  836F  CO 
2.4S5F  04 
1.8611  02 
2.58/1  04 

5.2321  G? 
?.449r  05 
8.93/E  03 
1.0221  04 
9.0001  03 
6.4141  03 

1-/661  0? 
1.4161  04 
6.  7001  03 
2.  2731  04 


41  9/2 
6.0651  03 
9.  / 651 -0  3 
8.  39/1  02 
6. 34)(  ) 1 

4. 3411  01 
1.9811  04 
7.0201  02 
9.1151  0 3 
9.2C71  02 
3.0JH  01 
6.9461  02 
3.2461  ')  3 
2.1211  01 
1.7  3/1  03 
1.3151  04 
5.0901  03 
2.0  381  0 3 
1.7/61  0? 
1.6211  04 
3.1311  04 
4.8861  02 
2.24/1  01 
1.3/41  03 
9.9401  03 
3.0121  03 
7.  2 331  0 1 
7.4561 -01 
7.  3491  0 3 
9.6501  0? 
6.065F  0 2 
8.5/6F  04 
1.2981  05 


20  7/2  l 
9.6231  01 
2.148*  O? 
3.2551  03 
?.OH?l  03 
7.4571  02 
2.5431  03 
4.6461  0? 
1.2161  04 

1 . 096  t 0 3 
7.43/1  0? 
5.8101  02 
1.5381  04 
4.8691  02 
2.1551  03 
2.5/31  03 
1 . 7601  0 ? 
4.  7401  0? 
8. | 46 1 01 
1.4/81  04 
1.2031  0? 
1.657k  03 
3.9261  04 
6.6421  03 
4.4561  04 

2.3561  04 
2.8641  03 
1.87/1  03 
3.8031  04 
1.2  301  0 3 
9.2931  CO 
8.  3351  ii  3 
3.0/41  0? 


4G  7/2 
2.5241  00 
2.3151  01 
7.9211  02 
9.908f  O') 

1.6231  01 

7.22 Sf  01 
1.67/1  03 
3.8/91  0? 
9.9891  02  1 
S. 322F  01  ■ 
8.6211  00  , 
8.H991  0?  , 
3. 7/81  03  ] 
8.1861  0? 
3.90/1  02  * 
9.5981  02  1 
1.2611  01  1 
6.6881  02  t 
8.421F  00  S 
1.20  31  03  < 
1.4041  04  5 
5.6861  02  * 

1. /36F  04  t 

1.2731  03  5 
2.4221  02  ’ 
2.7/41  03  t 
8.H131  02  1 
1.0641  01  1 

2.  7/91  01  *5 
S.26U  02  5 
2.1521  02  1 
3.1/11  03  ) 


7’  4N5/2 

3 8.0971 
- 0?  1.6/  71  u I 
F 03  1.12C1  01 
r 03  7.2601  01 
: 04  S • 3641  uj 

03  1.048.1  o? 

01  3.79/f  01 

04  !.  /4Ul  01 

02  2.6201 

C 3 1 . 1 l IF  02 
C 3 7.4511  02 
03  1.6  351  Ov 

03  2.  3G8t  01 

02  I .4641  02 

02  4.4 6.4 E - 0 3 
C 3 1.04  58  01 

0 3 6 . 20  IF  01 

01  3.1661  02 

04  5.6521  02 

03  1.4541  OJ 
03  1.168F  02 
03  1.1491  02 

02  5.4831  00 

03  1.1881  02 
03  1.2821  03 

03  5.6681  OC 

02  I. 2021-01 

04  2.8531  02 
0 3 3.  1 6 31  0! 
Gl  3.2  1 4 1 02 

05  8.*.  21  04 

03  3.4641  03 


S!G»a  TR&N51T  ION  ORnnABILITIFS  ftllhllN  2*U  * 1 AND  2*0  « -1 


25  4115/2 
16  4113/2 

48  2C11/2  2 
8 4111/? 

34  2H  9/2  2 
4 41  9/2 

45  4 F 9/2 
19  4115/2 
12  4 113/2 

49  2MU/2  2 
6 4 111/2 

16  ?8  9/2  2 

1 41  9/2 
43  4F  9/2 

5 7 20  7/2  l 
64  40  7/2 

38  4 F 7/2 
55  4G  5/2 
10  4f  5/2 
28  41  3/2 
42  45  3/2 

26  4 I 15/2 
18  4 113/2 
52  2H11/2  2 
10  4111/2 

35  ?M  9/2  2 

2 4 | 9/2 

46  4 f 9/2 
59  2G  7/2  1 
62  4G  7/2 

39  41  1/2 
23  4115/2 


411,  / 2 
5.8 2 11-  l l 
3.7611  03 
1.6481  01 
3.7961  02 

4.  1 7 31  0 3 
5.81  31  02 
5.39H  0 1 
3.522F  04 
3.82/1  02 
1.4*11  02 
2. I20F  02 
*.3611  02 
1.13/1  03 

5.  ,»8?F  03 

6.9931  02 
2.8501  02 
1.258F  04 
2./S6F  03 
3.3001  02 
1.  3641  03 
1.2821  04 
4.6041  04 

4.61/F  04 
1.0851  02 
1.46  IF  04 

6.  >201  02 
9.1)71  02 
9.5341  01 
7.  *921  03 
4.08  91  Cl 
7.  1 6 SF  04 
4.080E  05 


4113/2 
1.7611  03 
2.2  741  - 1 1 
2.9251  01 
1.2341  01 
2.7521  02 
1.1621  03 
4. 96  It  03 
1.464F  04 
1.3801  03 
\ .940F  01 
2.7291  02 
5.7091  03 
1.2571  04 
1.254F  04 
4.19U  02 
1.5171  02 
S.160F  03 
1.2541  03 
3.560F  03 

7.0161  00 
4.0/6F  0? 
5.7741  03 
1.22RF  04 
1.7331  02 
3 .6441  03 
6.2761  01 
1.8631  04 
5.1461  04 
1.6111  0? 

1.0161  03 
7.J69F  03 
3.594F  05 


2M11/?  ? 
V.64RF  OV 
2.  *2  51  01 
3 ./ I 01  - 1 3 
7.1521  01 

3.0  7 71  0 3 

7.5121  OC 
1 .1 341  01 
4.8221  02 
1.0851  02 
2.380F  01 
1./741  02 

1.3961  04 

8.1  331  OC 
4.4701  02 
9.2461  02 
2.542F  03 
3.5  5 81  02 
6.5301  0) 
1.5541  02 
2.1221  02 
1.0841  03 
/ .6  >51  00 
7.6781  0? 
8.690F  03 
1 . >4  71  0 3 
2.89)1  0) 
4.1391  02 
7.7961  02 
5. >621  03 
4.8241  03 
6. 8791  03 
1.33SF  03 


4111/2 
3. J9bE  02 
1.234E  03 
2.1521  01 
9. 7461— 1 3 
1.0461  02 
1.114F  03 
I.370F  04 
1.1161  01 
6.976F  03 
1.452F  00 
4.4871  01 
1.0531  03 
2 • IS  >F  04 
?.??«€  01 
4.2481  01 
1.61 7F  0? 
2.616F  01 
2.1901  02 
7 . 05 Of  01 
4.648F  03 
4.746P  01 
1.5541  03 
4.135F  0? 
/. P85F  02 
1 . 84  >f  04 
1.2591  03 
5.  PI  31  04 
2.607F  04 
7.203F  02 
1 . IP?F  00 
1.9521  03 
S.17QF  04 


?H  9/’  ? 
4.173*  03 
2. 7521  02 
3.0  7 7E  03 
1.046F  07 

1.40  V-  12 
1.3351  07 
1.46  7E  0 3 
1.3511  02 
2. 46 OF  07 
2.4441  03 
2.065F  02 
1.1551  03 
2.3771  03 
3.7911  0? 

1.P22F  04 
3.359F  02 
7.3821  03 
4.I65F  02 
1.497F  03 
2.3001  02 
5 • ■>  8 4 f 00 
3 . 36  1 F 04 
V.643F  03 

2.992F  02 
7.119F  03 
6.825E  03 
1.1201  04 
3.2951  03 
6.«15F  02 
2.997F  04 
2.124F  01 
1.414F  04 


4 I 9/2 
5.81IF  02 
I . 162F  01 
/ • 5 1 2F  00 
1. 1 14F  03 
1.3151  0? 
1.4  76F-1  7 
5.5971  02 
2.1261  0? 
3. 31PF  03 
1.8311  01 
5. 705F  03 
4.4811  0? 
2.5611  03 
3.1481  02 
1.846F  02 
2.7/61  01 

H. 5C41  02 

I. 0231  00 
3.499F  02 
5.  3H7F  01 
4.1151  00 
4. 770 1 03 
3.5261  04 
3.2161  02 
4.5411  04 
1.363F  03 

4. me  03 

1.4?4f  03 
2.0P2F  02 
1. 1 76F  02 
4.4481  03 
2.6<*6F  0 3 


4F  i/2 
5.3911  03 
4.9611  03 
1 . 1 341  01 
1.3/01  04 
\ • 46 / f 03 
5.5971  07 
2. 161 £-1  1 
4.1621  04 
5.8181  03 
1.05/t  02 
1.1501  04 
4.0241  01 
5.  /?  3 1 02 
9.4981  02 

7.1321  0? 
2.6611  0? 
2.1941  02 

3. 8491  04 
9.8561  03 
1.6031  04 
).  34  51  01 
9.1261  03 
9. *771  04 
3.8101  03 
4.460F  O* 
2.2061  0? 
3.0941  0? 
8.0401  03 
2.10U  02 
3.  3491  01 
3.1901  03 
6.9211  04 


4 115/  2 
3.5221  04 
1.464F  04 

4.822F  02 
1.1161  01 
1.1531  02 
2.1261  02 
4.162F  04 
3.3051-  ' 2 
4.6161  04 
1.8931  01 
9.9871  07 
1.3571  04 
5.763E  0 3 
9.5421  03 
8.  7851  03 
7.19P1  02 
4.0531  04 
1.7551  01 
4.2251  03 
8.0561  03 
1.0321  05 
2.7161  05 
1.7331  04 
1.4151  03 
1.0841  04 
1.7011  04 
8 • 8901  01 
6.6061  04 
2.5671  03 
6.0311  0? 
2.6021  04 
4.3301  04 


4113/2 
3 • h?  71  02 
1 • 3801  01 
1.0851  02 
6.9/61  03 
2.46  01  0? 
3. 3181  03 
5.8391  03 
4.6161  04 
1.  / 9 1 F - l 1 
3.04  01-01 
2.311*  04 
5.143*  01 
1.5521  04 
3.2501  04 
3.3011  02 
3.  765*  03 
3.2481  C? 
4.7  66t  02 
9.899*  03 
9. 7211  03 
1.0241  04 

1.240*  05 
5.0551  04 
1.2SIF-U1 
4.2311  01 
9.835*  01 
2.9661  04 
/./52t  04 
9.5311  03 
6.  332*  01 
5.07/1  01 
4.50  7*  "14 


2MU/2  2 
1.4911  02 
l.94Ct  01 
2. 8801  01 
1.4521  00 
2.4441  03 
1.8311  01 
1.05/f  02 
1.P93C  01 
I.04QF-0  l 
2.54  )E-  | | 

1.3651  02 
5.9611  02 
1.9201  02 
1 .2091  0 3 
1.9/21  04 
7.5011  01 
/.OS**!  03 
4.5101  04 
9.0  361  Cl 
4 . 35  91  0? 
1.0451  03 
2.9061  0 3 
1.6381  02 
3.3161  03 
1.8  3/1  03 
3.2151  03 

.'.4.11  01 

>4  0281  . . 

/ . I 9 /{  04 

2.HC/1  04 
3.1*61  04 
i . 1 ***»F  03 


41  1 1 /2 
2. 3201  02 
2. 7291  02 
1.7/41  0? 
4.48/f  Cl 
2.G6SF  02 
5.  7051  C 3 
1.1  5d  04 
9.987!  0? 
2.1111  04 

l . 3691  02 
2.0411-1? 
4 . /C  91  C 2 
3.5291  C 3 
2.6691  02 
1.47)1  C4 
1.5301  03 
3.351*  04 
2.204*  03 
9.4701  07 
2.  17 7f  C4 
5.  3 <34*  04 

?.4??[  04 

2.0/91  C5 
1.6  361  0? 
1.2411  04 

3.816*  00 
2.660*  cl 

s./*3  41  Cl 
?.  *601  04 

1.4  35*  07 

l.Q MN  < i 
7.001!  0* 


1 


TABLE  X.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  THE  TRANSITION 
PROBABILITIES  FOR  Nd3+  IN  YV04  (Cont'd) 


S1G-A  I 0 A *.  S | T I i 'N  MMP»»Afl  It  11  If  s MII.IIN  .’**U  ■ I &ND  7**l. 


36 

1 

' 3 

?*«  9/i 

• 7 

'1  I/. 

'F  1/. 

7 5 

'II6/2 

1.  <61  1 

02 

1.1171 

03 

6.6871 

0 3 

16 

'113/7 

6.  70  If 

0 3 

1.7571 

04 

l . 7 5'.* 

' H 

2Mlt/  7 

2 

U ' 96* 

O' 

» . . "t 

Qf- 

' .'  1 

8 

' 1 1 1 / 7 

1.06  If 

0 3 

2.  16  IF 

O' 

7. 7 7 hi 

" 1 

" 

2*  9/7 

2 

l. 14  >1 

- ' 

2 . 3 7 71 

0 3 

1.7911 

' 

' 1 9/2 

'.'•'IF 

07 

7.66  If 

03 

3. i'ril 

1'  2 

'5 

'F  9/7 

' . 0 7 ' t 

01 

5.7711 

02 

9.VI8F 

02 

l 9 

' 1 15/3 

l.  36  7 f 

O' 

6. 7 6 3 f 

03 

9. 6 '71 

0 3 

12 

'113/7 

6.  1 ' If 

0 3 

1 .567F 

O' 

3.7501 

O' 

'9 

7*11/7 

2 

6.  IMF 

07 

1 . 9 ? 0 F 

02 

1 .7091 

0 1 

6 

' U l / 7 

'. 709E 

02 

1.5291 

0 1 

7 . 06  9f 

02 

36 

2 *•  9/7 

2 

1.6  3 3 F - 

t 3 

3.13  31 

O' 

6.  19'F 

02 

1 

'1  9/7 

2.  1 3 3f 

O' 

2.1  7 31 

-10 

1 - 1 P'f 

■ * 

' 3 

' f 9/2 

6.  » IM 

02 

1 .l«'F 

03 

'.  IOSF 

l l 

5 7 

2 C 7/2 

l 

8.  I65E 

O' 

J.018E 

07 

1 .COll 

O' 

6' 

'0  7/7 

l.  7 R 7 F 

06 

1 . 1 73f 

0 1 

l.i*  3 l F 

02 

38 

'F  7/7 

7.2'Hf 

00 

1 . 396  f 

O' 

1 .66«f 

O' 

65 

60  5/3 

2 . ' 7 Sf 

03 

1 .'Rbf 

O' 

'.'7«3t 

O' 

30 

'F  5/7 

5 . 7 8 8 F 

0 3 

'.91«F 

O' 

3.'9'F 

0 3 

78 

'F  3/7 

S.09SF 

02 

2 .'"F 

O' 

7 . 8 1 sr 

O' 

'? 

'6  3/7 

7.  ’ 3 7 F 

02 

6.0321 

O' 

7 . ' 1 3f 

nc 

76 

'116/7 

3.  l'6f 

03 

1 . 7891 

O' 

1 . 00  7E 

05 

1 0 

'113/7 

3.'  3 7F 

02 

l . 0 3 7 F 

O' 

5. '6  IF 

03 

52 

7*11/7 

2 

2.  766F 

O' 

2 . 6 1 9 [ 

0 3 

'.1211 

03 

10 

* ! 11/2 

I.C07F 

O' 

? . 3 5 7f 

05 

'.  7 7 81 

03 

35 

2H  9/7 

2 

9 . ' l OE 

03 

2.923E 

01 

7.  l'6l 

02 
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6.716  ( I? 
S.S09E  02 
7 . I 0 S t 02 
6.668t  OS 
1.6O0F  01 
2.6291  s 
..as-,  f 02 
S . 2 1 1 1 00 
s . 2*  7 t OS 
l.i*SMt  OS 
I.06SF  OS 
1.60SI  02 
l.lwsi  os 
S.007F  02 

2. H7SF  02 
Si 

sS  S/2 

2.SS-U  3 
1.2 Os 
l.sall  02 
S.22oi  OS 
7. SS6t  OS 
1.266F  ", 
6.7S6t  2 

i . V2  7 f ; <, 

I.S25I  01 
1 . IS71  06 

1. Vllt  OS 
8.6421  OS 
S. JH2i  JS 
l. . Ss I -ni 

H. n&[  02 

2.  dS2  r OS 

1 . SOOF  OS 
7.0S7F  - is 
9.6071  02 
S.H2dF  02 
2.  162  F OS 

I. 6SRF  OS 
S.2SSF  01 
2.66  * f OS 
2.1661  02 

1. fflSt  03 
l . 7 801  os 
3.2281  02 

2 . > SR  t 00 
6.,’sOt  01 
3.2781  02 

2 . s 7<J  C 01 


s U 1/  2 

Hi  s 
1.61*1  - 
6.6*S1  01 
6.1  1*1  02 
2 . 66  V#  - S 
2 . 1 7 H I s 
1.6661  01 

1 .6  l'*f  - l 2 
• . >21 
V.229I 

( . . it 

1.7  76F  u. 
s.SlOt  0/ 

1.6651  02 

6.  SS  l f OS 

7.6  > 1 1 Os 

3.1121  Oi 
1.6271  06 
6.0701  OS 
1.6S3E  06 
s. 7761  02 

1 . s 7 l F OS 
S.06Si  01 
1. 0 lit  os 
6.S66F  03 
6.62  >F  02 
9.SV2E  02 

2 . 6 72  F 01 
1.8981  OS 
1.6S11  OS 

1. COCF  uS 

1 . 122  F OS 

26 

S 1 16/2 

5.  S6SF  02 

1.2  3 71  J 6 
2.67.1  03 

s.u7>f  OS 
I .OSf*F  JS 
1.6161  06 

6.  s *<*F  02 
6 . L 70  l C 
S.662F  02 
S.t>20l  OS 
6.7661  OS 
♦ . 28  SF  OS 
I.S70F  03 
7.022F  OS 
1.3361  00 
3.S82F  01 

2.  328F  03 

H. 607F  02 
l . 7<>2t-  l l 
2.SS5F  OS 

I. 8111  03 

3.  72 l F 01 
1.H8SF  OS 
6. SH6F  02 
1.990E  OS 
3.1721  03 
S.201F  02 
1.22  71  Os 
1.0121  OS 
3.S6S1  03 
2.7601  02 
6 . S?6  F 02 


2.  7 6 »t  ,s 

1.1  lit  • s 
2.26  71  s 
4.2 s2»  ul 
1 . ij>  s 
. . >71 

l . f.  S s i .1 

i.Hisi-n 
1 . 1 3 1 1 i 3 
S . « 7 61  32 
M.  2 17,1  02 

1. HBli  36 

2.  U6?f  Os 
I.  6 s 3E-01 

2.02  31  >3 

2. 1661  Os 
1.S26F  Oj 
S . 6621  02 

5. H66F  OS 

1 . H6  11  Os 
6.2M21  M 

l . vssf  js 
2.1861  OS 
8.3111  OS 
2.03C1  OS 

2 . ss  61  01 

6.0M 6'  '3 

3.68  61  01 

3.06  71  02 

1. HS/fc  02 
1 7 

s I i 3/2 
1.0781  JS 
2 • 1 4 6t  .s 
S.216F  02 
1 . 78  81  08 

6.  Ms  21  OS 

2 . 06  Ot  OS 
7.10SF  0? 

1.6  SSI  08 
s.MftSF  OS 
S.s 72t  OS 
2.3S6F  OS 

8. 07  31  OS 
S.SOSf  02 
6.3761  02 
S.V8S1  CS 
7.38?r  OS 
S. 19  SF  03 

3. H2HF  02 

2.  3 3 SF  CS 
2.686F-  12 
S.H161  02 
8.2sflf  OS 
1.0661  OS 

7 . 8 7 1 1 01 
1.0801  OS 
7.16  71  02 
2.6661  OS 
2 • 2 0 7 £ OS 
1.6  3 71  03 
2 . I 8 7t  01 
1.8701  OS 
S.OSSt  01 


1 . 72  l F J 2 
s.U/f  Ji 
S..7/1  0 2 
6.22H  OS 
I . I lit  1 
l .022F-  l 2 
1.6261  02 
7.S.'St  02 
l . 1061 
7.8CCF  01 
i . S 681  3 

7 . 6 s ot  «s 
>.  Ss6f  'j  S 
1.1671  06 

3 . s 72F  Js 
. . . 6 >1  3 

1 .2  701  C 6 
S.269E  C-s 
2.8SHF  Os 
• . / . i « 

1.8CIE  02 
( . 8 7SF  1 
2.SR61  OS 

2.8  7 7E  OS  , 
I . 1 I 2f  03  , 
7.181F  00 
S.  li>E  01 

6 S 

2»« » 1 / ? 2 
S.72-»1  01  ' 
2.  7^t1  C2  . 
1 • S 661  Cl  I 
i.t  72t  02  ‘ 
l « 0 J 6 t 02  < 
1 .0701  02  < 
6.6S81  03  I 
s.  7 781  02  I 

1.8  6 3F  . s < 
l . 2 6 ■»€  0 3 I 
1.6111  OS  I 
1.828F  OS  I 
I.SlOt  0 3 I 
1.6881  Os  ' 
2.0C01  03  1 
1 . S >SF  OS  • 
1 .'♦Hit  02  « 
2.  3b2f  0 3 1 
1 .8  311  OS  I 
s.8161  02  8 
6.  7011- l 3 H 
9.2Sst  OC  1 
8.6U2F  02  2 
6.883F  02  1 
t .2  SIC  OS  8 

H. 2S7E  0 3 *. 

I. 2  >SF  OS  8 
S. s 78L  OS  6 
6.9C61  OS  l 
2 .2  7 It  OS  S 

i . 7661  o : i 

1.1681  01  1 


TABLE  X.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  THE  TRANSITION 
PROBABILITIES  FOR  Nd3+  IN  YVO4  (Cont'd) 


SIU-*  I « » *.  L I I J ».  I I l»  5 M IUHl  * 1 »N0  2*»U  • 1 


22  •.us// 

t-  s it i/z 
90  / 

9 <.111/.* 

21  SI  IS// 

1 1 s 1 13/7 
*>1  z H 1 1 / Z Z 

7 s I ll/z 

12  7*  4/7  2 
1 s I it  2 

*s  sf  9/z 
S 6 ZG  7/2  l 
Al  s',  7/? 

*0  sf  //z 

5S  sG  S/Z 
24  S 6 S/Z 
/7  sf  1/2 
*1  s*>  3/2 
7S  s I IS t? 

I 7 Sill// 

s 1 2 H II  / z z 

II  S I ll/Z 
11  /n  9/7  2 

S SI  9/2 
4.7  sF  9/2 
58  ?G  It  2 1 
61  Sf.  If  2 
17  s F 7/ 7 
. s/Z 
11  /H  4/2  ? 
?0  S I IS/Z 
is  sin// 


/«  </z  z 

1.  n 7f  s 

l.SIZK  S 
7.7516  s 

S.  1 »Mf  0 1 

I.H7SF  Us 
i.SOZf  Os 
2.62  46  Os 
1.09  16  01 

S./OHf  0 1 

1.  ’A  It-  OS 

1.  I4*»F  0 1 
1.SS66  01 
1.4006  OS 
Z.979E  ’12 
1.  1966  01 
l.S'l/f  OZ 
1.8H2E  jl 
l./lSt  01 
1.  H0Sf  0 1 
1.066F  C S 
S.SDZF  OZ 
7. A !St  0 1 
Z. 1616-16 

H. /68E  01 

2.S99F  ol 

I. 1 766  00 
l.ZZSF  01 

S.ZMSF  00 
6.S546  G 1 
1.60AF  01 
1.8966  OZ 
S.5186  01 


SI  4/ Z 

1.1711  01 

7.6COF  is 
1 .asst  0 1 
l.7S7t  OS 
1.111F  00 

5. /ZSF  OZ 
/.BASE  OZ 

1 .0  7Z  t OS 
1.9  IS 6 OS 
Z.SSRf  IS 

s.iaif  00 

Z.7S1I  01 
1.75ZF  OS 
7.SS71  OS 

H. 1S0F  01 
z.azri  01 

I. 7Q16  00 
7.6601  OS 
6.1066  OZ 
7.0716  01 

6. H81F  OZ 
l.SISfc  OS 

а. Z6at  01 
s . isat - 1 1 
1.1106  01 
z.is-n  oz 
1.1286  01 
Z.1SSF  OS 
s.SSSf  os 
1.6S1F  01 

б. ZS6F-01 

4.2116  01 


SF  It? 

2.4  106  OS 
1.6 1 Of  JS 
Z.JSZF  01 

1.0  7 OF  os 
i./nir  os 
7.SSSF  01 
s.,'111  00 

9.S6A6  01 
Z.IS6F  0 1 

H. 7S11  OZ 

s.Aizr  oz 

S.Z61E  os 
S.170F  01 
•>.11  HI  01 

8.16  7F  0 3 

z.sast  02 
l.ZBie  os 
Z.1S6F  OZ 

I. 4406  OS 
1.0596  0 1 
1 .2  346  U1 
S .0666  Os 
Z.S9SF  03 
l.UOF  0 1 

5. Z506-  l 1 
Z . 6 7 7F  01 
s.IZOF  OZ 
l.SrtSF  01 

6.  asst  os 
Z.OSOF  01 
6.7SSE  01 
1.S18F  01 


ZG  112  l 
6. 4706  01 
5.A04F  01 
I.SH9F  Ol 
Z.  68  7F  OS 
S.ZSHF  01 
Z.ZS06  01 
S.Z07C  Os 
5.5296  OZ 
d.  It  IF  01 
4 . SO  1 6 OZ 
l.HHHF  01 
1 . POSE  OS 
S.6HIF  01 
1 . 8/96  01 
1.1C7F  OS 
6.SCTF  OZ 
I.ZZ76  OZ 

1. H8SE  01 
1.I7ZE  01 
7.1676  OZ 
0.ZS76  03 
s.  1916  00 
1 . 1 »6F  00 

2.  359E  OZ 
Z.  677F  03 

S.Z91E-  1 1 

S.lllf  OZ 
S.19/6  00 
Z.6Z7t  01 
Z.OSSF  01 
6.6016  Ol 
l .S086-0Z 


SG  1/2 
9.S0HF  OZ 

1.16  76  OS 
S.4S1F  01 
1.4S46  03 
1.10SF  OZ 
l.SMt  )3 
1.1886  OS 
9.S9/E  OZ 
Z.0106  OS 
4 . 5 7s6  01 
1.96SF  OZ 
1.8S6F  OS 
S . 1 s SF  OZ 
S.77ZI  OZ 

1.01  OF  OS 
B.  73  76  01 
1.Z8SF  03 
1.7006  OS 
1.Z016  OZ 
Z.666F  01 
1.Z9SF  OS 
8.84/6  01 
l.ZZSf  03 
3.1ZHF  01 
S.IZOF  OZ 

5. 1 11F  OZ 
1. 1SS6-  16 
Z.61Z6  01 
1.SZ1F  01 
6.S1Z6  01 
1.891E  00 
Z. 066  F 00 


Sf  7/2 
Z. Z 706  os 
1.0166  01 
l.ZHSf  Ol 
9.6196  OS 
l.«40F  OS 
S.0ZHE  03 
I . 06  IF  OS 
Z.6  7ZF  Ol 
Z.SSSF  01 
Z . S (J 66  OS 
3.S90F  0 1 
Z . 6 7Sf  01 
l.BHlf  01 
1.396E  OS 
9.968E  02 
l.lSlf  31 
1.109F  03 
l.ZZSf  OZ 
l .2211  OS 

2.2  9 76  0 1 
1.17H6  01 

S.  160F  OZ 
S.Z8SF  00 
Z.1SSF  OS 
l . S 8S  6 01 
S. 1SZF  00 
Z.61ZF  01 
S. ZS06-1S 
1.Z9S6  03 
Z. 1 74F  01 
Z . S l IF  OZ 
1.970F  01 


SG  S/Z 
6.77S6  OZ 
1.8(26  OZ 

H. ISSF  01 

7.  SSI  6 Cl 

I. S77E  01 
6.0916  01 
1.60SE  OZ 
1.8981  01 
6.0H6F  01 
Z.S771  OS 
Z.081F  01 
Z.SZ16  OS 
1.S3ZF  03 
1.0106  Os 
S.SAOf  03 
S.Z716  OS 
Z.H7H6  03 
Z . S 18  6 00 
1.01ZF  OS 
1.6176  01 
6.4066  01 
1 . 146 F OS 
6.SS96  03 
S.SSS6  OS 
6.8SSE  OS 
Z.6Z7F  01 
3.SZ16  03 
3.Z4S6  01 
6.6S16 - IZ 
I.Z13F  OS 
S . 178  6 0 1 
S.  1Z86  01 


/M  4/2  Z 
l.HOSf  OS 
S.8346  OS 
1.1066  Oi 
2 * 18S6  01 
Z.71ZF  03 
l.ZSOt  Os 
1.19SE  OS 
I.SS1F  01 
3.6SSF  01 
1 . IIZ6  0 1 
Z . 7 isf  OZ 
1.663F  03 
I.S29F  OS 
Z.8S9E  01 
6.ZZSE-01 
S.64S6  02 
S.10H6  03 

6 .  ZSO  F Ol 
1.16S6  03 
Z . 1 S 76  Ol 
Z.Z71F  OS 
S.66SE  OZ 
1.6066  03 

1 . 6S  1 6 01  ' 
Z.OSOt  03 
Z.OSSF  01 
6.S1Z6  01 
Z.1796  01 
l.Zllt  Os 
l.ZUE-l  3 

7.  7076-0  1 
9. Z 706  01 


SI  l 1/2 

H. SC4F  OS 
Z.OZst  03 

I. 2S9F  OZ 
7.ZZZF  01 
1 . 1 1 36  0 1 
2.27S6  OZ 
Z.87SE  OZ 
1.9ZZF  01 
1 . 8«*  76  OZ 
3. I ISF  01 
1.6916  00 
Z.Z4H6-01 
Z.S606  01 
3.6SSF-01 
1.8266  G 1 
8.0261  0/ 
1.SZ86-0  3 
Z.S74F  Ol 
6.SZSE  OZ 
S . 9 ISF  01 
1.16SF  01 
l.SSSF  OZ 
S.618E  Ol 
i.2 33F  01 

1.5  186  01 

1 . 5 086 -OZ 
Z • 0666  OC 
1.9706  01 
S . 1206  Ol 
4.2  706  01 
1.40S6  00 
6.8CCF- 16 


PI  T 8 A NS  I MOM  PKJOABIL  IT  IFS  °F  TwF‘  N ZMU  * - 1 SNO  ?**U  = 1 


ZZ  SI1S/Z 
IS  SI  ll/z 
sr>  zHii/z  z 

9 S I ll/z 
Zl  Si  IS t? 

11  si  1 1/z 
si  Z*‘ll/Z  z 

7 Slll/z 

12  Z H >/Z  Z 
1 SI  1/2 

sS  SF  1/2 
s6  ZG  1/2  1 
6 1 SG  1/2 
SO  SF  1/2 
SS  SG  S/Z 
29  SF  S/Z 
2 1 sf  1/2 
si  SS  1/Z 
Z S s I IS /Z 
17  SI  13/7 
S3  2*11/2  2 
ll  Slll/Z 
11  7H  0/2  2 
S s I 1/2 
S7  SF  9/2 
50  ZG  7/7  l 
61  SG  1/2 
1 7 SF  7/7 
AC  SG  S/Z 
11  ZH  1/2  2 
70  s I 1S/7 
IS  sin/z 


<•113/2 

OS  1.S7ZF  OS 

0 Z l.ZZOE  01 

01  Z • l 776  01 
PS  Z.69 It  07 
Os  1 .S  776  PS 
01  H.S41F  01 
01  9.7016  01 
01  6 . 7 HOf  OS 
Cs  2.0J5E  GS 
01  S.777F  07 
OS  6.S10F  01 

00  S.S7ZE  0 1 

01  7.S096  01 

01  H.llsr  07 

07  8.5  176  0 3 
01  2.1 99  F OS 
01  9.9S7F  01 
01  I.SS76  OS 
05  S.75S6  01 
OS  Z.769F  OS 
-07  S.BS8E  00 
Os  1.5766  05 
01  7.7916  OS 

0 1 7.7656  07 
OS  1.S75F  OS 

01  6.1706  03 
07  1.7186  PS 
G 1 Z.S6S6  02 
01  1.090F  01 
ns  7 . B 776  ns 
Os  1.61  IE  09 
09  6.6SS6  OS 


?M l 1/7  7 
9.7496  01 
1 .GIS6-0? 
6.45  16  07 
8.2116  OC 
S . 5 7 76  Ol 
6.2 l S6  Jl 
9.8906  02 
7 .0266  OZ 
1 . 12  16  OS 

1 ■OISE  03 

S.016E  03 
S.??6F  0 1 
2.1S26  CS 
6.175F  01 

2.  IS  16  0 3 
1.7  3 76  OS 
2.26SF  03 
2.1S06  01 
3 . 7 326  02 
H . 6 6 If  OZ 
S . I 3 86  02 
2.375F  02 

5.4  9 66  OS 
3 .S  196  01 

1.12S6  OS 
S.169F  OS 
9.6  7 Rf  0 3 
1.1566  CS 
l.scar  os 
3.1  156  OS 
R.119F  OZ 

2 . 48  86  CZ 


sl tl /Z 
1.9186  CO 
S.H10F  01 
5.S77F  00 
1 • 2916  Ol 

7./7SE  01 
1.9916  01 
2 • 99 l E 00 
1.62SF  03 
1.6C6E  OZ 
1 • 2156  05 
S.S686  OS 
3 . S 166  OZ 
1.100E  01 
1 .51  76  07 
9.8106  07 
1.1S0F  07 
7.9166  OS 
1.080F  OS 
1.870E  OS 
9.  I 7 IF  OS 
7.6116  Ol 
7.7176  07 
S.S7SF  03 

3.  379F  05 
H • 9806  Os 
5.867F  01 
9.1 90  F 01 

7.P10C  OS 
7.8 166  01 
l .1066  01 
9.75ZF  OS 
1.070E  09 


2 M 9/7  2 
1.176E  01 
7 . 7s  IF  P2 
1.76SF  OS 
1.61ZF  02 
6.573F  07 

S.H59F  - 01 

s . 7 7 1 1 01 
1.9S9F  0? 
1.191E  03 
3.9B2F  01 
9.77S6  02 
1.  4s  If  OS 

1.17  86  OS 
1.7766  OS 
9.6996  07 
5.979F  Ol 
3.892r  02 

0. 933F  0? 

1.  3026  OS 
3.713F  03 
1.21 7F  OS 
3.  16  76  01 
1.1 1 9F  OS 
1.20SF  PS 
7.1916  01 

0. 9906  03 

1.  0 76F  OS 
S.CIS6  Cl 
1.5S 5F  OS 
I.Z79F  OS 
I.Ollf  OS 
Z. 4526  03 


S!  9/7 
1.88SF  02 
S . 26  IF  01 
3.0996  07 
l.OCZF  OS 
S.5116  03 
1.02S6  OS 
S.527E  OZ 
M.SSRF  OS 

1.04  4E  OZ 
l.7CSf  OS 

1. ZS1E  03 

2.  7706  03 
6. 7816  OZ 
S . 1826  Ol 
Z.  1'4SF  0 3 
l.CSOF  01 
3.252E  00 
7.7106  02 
4.199E  03 
1.0626  05 
2.302F  01 
7.1616  05 
7.766F  OS 
7.995E  OS 
7.5526  01 
1.2726  02 
1.261SF  01 
2.9S56  OS 
2.5726  03 
2.0806  03 
I.01SF  OS 
1.0906  OS 


sf  4/7 
3. OSS  6 OS 
l.SHSF  OS 
3.5106  01 
7. 11 16  OS 
6.S99F  CS 
1 . 6126  OS 
S.OlAt  01 
1.1176  OS 
3 • 626  F 03 
S.9716  03 
S . 4 7S  6 07 
1.61  46  03 
2.1616  07 
1.0616  01 
2.1696  OS 
1 . 756  6 OS 
1.1526  OS 
1.6SSE  01 
1.1106  0) 
S.4116  CS 
7.19S6  01 
1.0526  05 
7.8776  07 
7.6186  03 
6.7826  01 
5.808k  00 
6. 5596-01 
2.86S6  07 
1.1596  OS 

6.  1746  02 
S . 0096  OS 
2.SSS6  OS 


Sill/? 
2.5306  Os 
1.1S0E  03 
7.6146  01 
1.51  IF  OS 
5. 6196  01 
7.1696  0 1 
7 . •>  7 7(  07 
1.S966  01 
9.0926  OS 
1.5176  OS 
1.7066  OS 
S . 1 1 6 ( 01 
1.7416  01 
1.5116  OS 
S.293E  02 
1.61*66  07 
1.2R K OS 
2.0156  05 
7.7156  05 
5.4976  01 
5.  1866  02 
1.176C  05 
7.0906  OS 
2.SS8F  01 
1.76S6  03 
1.8626  01 
1.S90F  01 
2. 7976  02 
1.1666  OS 
2.1016  Os 
8.059F  01 
4.106F  02 


2m  1 1/7  7 
1.2656  0 2 
4.73Z6  Ol 
S . 5906  Ol 
5.9096  01 
S.5566  OZ 
1.79SF  02 

7.  12  36  Ol 
1 . 3 6*06  02 
1.2506  OS 
7.SC8E-01 
Z.9C8F  Ol 
1.  1 736  GS 
2.4606  03 
1.8526  OS 
2. 5736  0 1 
1 . ZZ  36  0 1 
2.60H6  01 

1.  I 196  Ul 
6.999F  Ol 
Z.SS86  0 2 
1.05S6  01 
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TABLE  XIII.  ENERGY  LEVELS  AND  CRYSTAL-FIELD  PARAMETERS  FOR  Sm 
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SQUARED- MATRIX  ELEMENTS  PROPORTIONAL  TO  THE  TRANSITION 
PROBABILITIES  FOR  Sm  ,+  IN  YV04  (se e notes  to  table  VI) 
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MG**  1 R A N S I f I IM  P ROB*  A II  I T IE  S T f I N 2"U  • 3 *ND  2*U  » I 


47  b2  / *0  *>6  » 

t>l  3/  2 SG  7/2  S 6H  7/2  6F  7/2  SG  5/2  S t“  6// 

?%  ohlS/?  b.  U 3E  0)  9.6921  CO  2.705b  OC  1.627b  OS  S.OSir-Ol  <• . *»  l **€  c/ 
i \ o»*l  Mi  *>.0  26E  03  5.508b  00  8 .94  IE  02  ».HS#f  02  1.1  271  'O  ' 'HI  02 

1  1 6M11/?  3.012E  3.132E  01  5 .S79E  03  1.33SE  0*.  ).SMf  00  H.7P8E  03 

52  bHi/2  S.22bt  0 2 S.6S7E  00  S.S2BE  0 3 8.165F  01  1.735E  01  1.999E  03 
30  6*15 /2  4.3IIE  01  S . 9?0E  CO  2.3  7 7C  03  5.5B9E  0*  2.362E  00  3.  /Alt  01 

2 «.  b«U/^  1 . 78  6 F 0*  9.966E  01  5 . J 1 7E  01  2.4S2E  02  2.9S6E  01  3.5PMF  01 

16  6*11/2  2.S57E  03  1.0S5E  02  r.b2ll  02  2.734b  o*  2 m 1 1 l b 01  1.6411  03 

•>4  6FII/2  1.974b  0 3 3.S20E  00  3 . J5  1 b 03  2.556F  0?  S.23SF  01  S.BIHr  03 

VO  6H  9/:  4.976E  0*  3.198b  01  l.SSSb  03  1.022b  0?  1.020E  02  1.9C0E  0* 

<.6  6F  9 12  1.02  1b  0*  4.757b  00  2 . 4 3 6E  03  1.0A8F  03  7.97of  01  9.2  79b  0* 

61  SG  T / 2 * 6.B60E-01  J.591E  03  A . 7 1 OE  01  3.07»b  01  I.35AF  05  9.815b  02 

4 n:  l.)29E  03  4.7  79b  01  1 . 2 1 3F  OS  7.910f  03  6.921F  02  1.  766b  OS 

4,3  of  7/  2 3.  39  3E  03  1.392E  02  l.»02E  OS  I.SC8E  OS  E.992E-02  l • l 5 l F 03 

S  7 1,0  S/2  S 4 . 7 7 BE  01  l -S66t  02  3 . 7 7 1b  01  8.120b  00  1.3SSE  04  9.906b  01 

1 6*  S/2  6.622E  04  I.S97E  01  2.290b  02  5.105b  01  4.  9451  01  B.9S9E  03 

39  of  S/  2 1.4  7 7E  OS  3.2SOE  01  7.620F  03  1.9S3F  01  6.  93  3F  01  I.H91F  OS 

S 9 4 F 3/2  3 1.689E  CO  S.106E  03  9.081E  01  l.Sllf  01  S.HSCF  03  2.1  32b  01 

3 S 6 F 3/  2 3.46  1E  03  2.0SIE  00  2.l6fab  02  2.921b  03  6.  789F  00  3.936b  03 

33  t>HlS/  2 3.42  OE  04  2.A91E  01  2.09  31  01  2.  7S7F  0 3 1.1  36F  01  S.  326F  03 

19  6*13/2  7.  38  7E  02  1.032E  01  l . 30  3b  OS  1.219E  04  9.0B2E  01  3.S17E  03 

14  6 HI  1 / 2 2.2SSE  03  4.997b  01  3.315F  OS  2.73HF  OS  9.3M4C-01  4.030F  OS 

50  6F11/2  3.8A1E  02  5.827E  01  7.112E  OS  2.S2BE  01  3.47SE  01  2.489b  03 

9 6 H 9/2  1.  77  7E  03  S.72SE  02  8. 856b  02  3.  369F  03  3.  76  3F  01  1.0S7F  04 

4 4 of  9/2  2.0S7E  02  3.63SE  01  9.B77E  03  2 .C19F  03  S.1S3E  01  7.669F  03 

63  SG  7/2  S 1.187F  02  6. SORE  03  4.825F  02  3.9S2F  02  2.828b  OS  1.A98E  02 

6  6 h 7/2  4.BSSE  OS  1.9S2E  02  5.910b  04  7 .BS4E  03  2.022b  03  3.6C0F  04 

51  o F 7/2  S.138E  02  S.6SHF  CO  4.SS9F  03  9.6S2E  03  S.IOBF  01  I.B97F  OS 

SS  SG  S/2  4 1.9H4E  00  6.001b  OS  3.1SSE  03  1.9S7F  02  t.7B7F  03  S.lPSb  01 

2 b*  S/2  1.82RE  04  7.2  39 E 02  P.087E  04  3.292E  04  S.127F  00  1.SS2F  02 

3  7 6 F S/2  6.606b  02  S.226E  02  7.30  7b  04  2.937E  02  1 . 980F  01  9.9  78£  02 

2b  6H1S/2  6.3HSF  OS  1.989E  01  8.2S6F  03  6.3SBF  03  2.S91E  00  S. SS9F  01 

21  6H13/2  2.  789b  OS  2.763F  02  2.S2SF  02  2.1S6F  03  H.692E  01  9. 1 1 7F  03 

20  15  S 9 12  SB  6C 

6*13/2  6H 11/2  6F11/2  6H  9/2  6F  1/2  sG  7/2  4 

28  6M1S/2  I.IS1E  OS  7.8SSE  03  1.198E  02  t.SfllF  04  3.PR21  OS  2.SS9F  01 

23  <>•"•  l 3/  2 2.42SE  02  3.668b  01  1 .9  36F  S 6.122b  02  4.310F  02  1.117F-01 

13  6 H 1 1/2  7 . fSSE “01  S.58SF-02  S.3S2E  0 3 2 .B90F  01  2.231F  03  1.5S2F  01 

S 2 6 F l 1 / 2 1.499b  04  t.900t  00  9.689b  02  S.S92E  03  3.261b  02  7.44  7F-01 

30  6*15/2  9.  186b  02  6.306b  CO  1.709b  OS  2.996b  03  2.0S9E  OS  2.S74F  01 

24  6H1  3/2  2. 66  HE  03  3.6Srt[  02  3.2  72b  Os  4.196F  03  1.171F  03  3.  1 22F  00 

16  6M11/2  2.SH7E  02  4 .62  BE  01  9.8Slb  01  1.084b  03  1.049b  02  4 . 361b  01 

5 4 6 F 11/2  4.476b  OS  S.73SF-02  2.S27F  01  l.SOSF  OS  1.3S2F  02  4.  063b  00 

10  6 h 9/2  3.65  8b  03  1.418b  03  6.744b  0 3 2.S79E  OS  3.29S6  OS  l . 2 1 Ob  02 

46  6 F 9/2  1.421b  03  l . 790f  02  2.108E-01  5. 23  7b  OS  S.64  3F  03  l.P33b  00 

61  SG  7/2  S 3.167b  01  I . 7 1 OF  01  I.S10E  OC  S . BP  7b  02  1.017b  01  1.256b  03 

5 6 f*  7/2  2.S38F  0 3 2.  78 ?f  02  3.49AE  OS  4.986b  03  5.022F  02  5.565F  00 

43  6 F 7/2  5.212E  00  2.«9lf  03  5.65Sf  01  5.579E  02  3.289F  02  1.216F  02 

5 7 4G  S/2  S 3.21  7F  01  2.394b  02  4.255b  Ol  6.995b  01  4.  HOSE  "1  9.  325F  00 

1 b*  S /?  b.STOb  02  V . 1 1 3b  04  5.706b  0 3 1.631E  04  2.561F  OS  8.368b  00 

39  6b  S/2  4 . S 8 4 E 0 3 1.393b  OS  1.866F  OS  1.350b  03  9 . H 3 ?F  03  2 . 6 7 6b  01 

59  SF  3/2  3 2.618E  01  1.599E-01  3.23SF-01  S.151F  01  2.0I2E-13  1.293b  03 

3 S 6 F 3/2  2. 7 1 2E  0 3 3.2S8E  02  1.124b  03  S.09Sb  03  5.225b  02  3.945b  00 

33  6M15/2  3.614E  02  2.964b  02  6.01  3E  0 3 3.921b  03  1.249b  OS  8.391b  00 

19  6H1  3/  2 3.  1 5 8F  0 3 5.0S9F  OS  3.784b  OS  6.242b  OS  9.S91F  OS  I.C63E  02 

15  6H11/2  5.6S5F  G 2 2.283E  01  5.308b  OS  8.282F  02  2.87  7F  03  2.  729b  01 

50  4 F 1 1 / 2 3.6  76b  US  2.820F.  01  6.791F  02  2.418b  03  4.608b  02  1.5AA1-01 

9 6 h 9/2  1 . 8 8 7 E OS  3.642b  03  8 . 1 1 1b  OS  2.552F  OS  2.H32F  OS  1.600b  02 

44  6 F 9/2  6.1S8F  02  1 .489b  03  1.1S2E  03  1.067F  04  2.  1 71b  03  5.0/1F-03 

63  SG  7/2  S 1.02  3E  Ol  1-USb  01  S.0S9E  Ol  2.737b  0?  5.111b  00  6.  ,94f  02 

6 6H  7/2  1.701F  os  2.512b  OS  2.256b  Os  1.870b  OS  P.91  lb  02  6.671b  02 

41  6 F 7/  2 4.426b  0 3 7 . 3 1 3b  03  9.4  76b  02  3.5S6F  01  4.016b  Op  7.2  70b  Ol 

55  4G  5/2  S 5.203E  Ul  3.356b  02  1.059b  Ol  1.4P6F  02  2.S70E  01  2.786b  04 

2 6M  S/2  2.J27E  0 2 1.234b  OS  2.643b  03  2.9C7F  03  S.OlSb  03  S.S66E  02 

37  6 F S/2  S.  7 3 5E  03  1.269b  OS  1.840b  01  2.617b  03  3.095b  03  3.059E  02 

26  6HIS/2  S.  392E  OS  2.713b  OS  1.341b  OS  2.S50F  OS  3.589b  OS  1.9S3F  01 

21  6H1  3/2  3.53  3E  03  3.216b  OS  9.845b  Ol  2.697E  OS  1.868b  OS  1.363F  02 


18  58  34  21  11 

6 F 5/2  Sf  1/2  1 6H15/2  6F  1/2  /.MIS/? 

2.156b  02  4.G70F-C1  2.295b  01  2.6.5b  Ou  9.  791  OS 

8.  I2U  02  8.97  6f  00  2.165b  01  4.6/2F  0 J 2.  s if  03 

1 . 75  7b  00  5.2316-01  2.508b  01  i.S.  lb  Os  1.8501  Os 
7.6  11b  0?  1 . 340  b - Ol  2.H421  02  5.274b  01  1.2171  C? 

2.221  1 04  1.430b  00  5.449b  03  2 . 3Llb  01  l.i/Of  Cl 

1.9H61  04  2 . 594  E 02  3.  1 78E  03  6.C>lb  04  1.4551  Cl 

5.2161  02  1.401  E 01  7 . 4 7 OF  03  4.05CE  04  1.6251  Ol 

2.1911  01  6.515F  00  7.  522b  02  1.049E  04  2. <011  C3 

5.4691  OS  1.779b  00  1.19SE  02  1.AM5E  01  4.17H1  C3 

1.5561  US  5.153E  00  1.227b  OS  8.}98b  02  6.1981  r4 

6 . 18  S b 02  1.S2SE  Ol  I.174b-01  l.2ltb  00  1.60/1  ol 
2 . 046  b OS  8 . 86  A E Ol  l.929b  03  2.010b  01  5.1C31  Cl 

S.S21b  02  H • 80S f 01  1.222b  OS  7.4/71  Ol  4.4151  '4 

2.1251  01  1.191E  00  7 . 70  7b  00  R.fc35b  O'.  5. *‘•81-  1 

1.8  79b  04  5.  11  7b  00  1.688b  02  6.CS4F  01  9.  H9F  02 

7.123b  02  1.500b  00  l./lHb  04  1.9CIE  02  P./941  (2 

3.576E  01  7.53H£  00  S.I6SF-01  1.21  Ou  2.»  771  GO 

6.392b  01  4.525F-02  l.H5lb  03  5.796b  Ol  1.  14f  03 
4. 297 1 04  2.907f  01  4.?56f  03  1.5P5E  01  l./74»  04 

1.086b  OS  l.  5 3 7f  02  9.  1 75b  Os  4.7PGF  01  2.6091  G 3 

1.636b  03  1.792F  Ul  2.386E  02  1.9I1E  05  6.  1 /2F  1 

1.5S6b  03  1 .0  3 7b  01  2.107b  02  1 . 1 1 2t  OS  1.1751  'V 

1.600E  OS  l.RSlf  01  S. 1 221  OS  1.9SSE  OS  l.JHll  (2 

6.  161  1 03  8 . 3uhb  -0  1 1 . I M Ml  US  5.324b  01  1 . 1 1 if  c 2 

9 . 1 5 8 1 01  9.419b  01  S.  <44.-01  7.123b  OC  3.2  951  - 02 

8.210b  04  ,2.124b  00  8.  1261  03  l.Ollb  04  6.MC71  01 

1.291b  03  1.589F  00  6.646b  03  2.7571  OS  2.5C6F  OS 

2 . SM6  f 01  4.318b  0 3 1.563F-02  2.54  7b  01  6.54H1  OC 
5.207b  03  1.660b  Ol  1.121b  04  7.158b  02  1.712b  02 

6 . 5 54 1 01  8.901E  01  4.6291  02  5.661b  01  1.4111  OS 

1.731b  OS  2.770E  00  5.5ssb  03  6.032b  00  2.603b  Cs 

2.638b  OS  5.880b  01  2.05  71  OS  6.041E  03  S.219F  OS 

S 42  16 

6H  7/2  6F  7/2  6r  1/2 

3.277b  03  6.204b  Ul  1.59SE  03 
1.265E  01  6.s7ob  02  3.8<Mf  03 
2.938b  03  1.177b  OS  1.005b  OS 
l . 75  7 f 02  1.579b  01  3.  7091  03 
1.017b  OS  7 . 5 1 Mb  C 3 5.599b  02 
1.939b  OS  7.370b  03  6.298b  OS 
1.592b  03  S.852E  01  1.5111  OS 
l.SSlf  03  1.897F  01  5.188b  Ol 

2.104b  C 3 8.610b  0 3 2.  3 32b  02 
2.585b  03  1.915b  Ol  3.806b  03 
8.940b  01  9.505E  00  l.2H2b  01 
1.189b  03  l.SSSf  01  6.8581  03 
2.  7181  01  5.664b  03  [./fit  OS 
3.615b  01  1.047b  00  4.  92  7b  00 
9.019b  02  9 . 6 7 7 f 02  1.1191  03 
9.  15  31  03  l .0451  0 1 l . 7 761  OS 
2. 9941  01  l.GISf  01  2.068E  01 

7.180b  02  6.037b  03  8.795b  01 
1.008b  OS  1.U7F  OS  1.0  76b  OS 
6.102b  03  2.9  73b  0 1 7.978E-01 
1.490b  US  S.589F  OS  H.HsPl  02 
7.018b  02  S.108E  0<  4.126b  03 
2.6«3b  03  2.  36  7F  Os  I.G85E  05 
7.273E  02  2.229b  02  1.352b  OS 
3.199b  02  9.337b  00  3.778b  01 
3.2721  OS  2.681b  OS  2.254b  02 

1. HI7E  00  S.Ml6b  01  6.150F  03 
8.4  3 7b  02  1.H61F  Ul  S.t.51f  CO 
1.158b  OS  9.2  39 F 0 1 1.5  7 3b  Os 
2.7531  OS  4.494b  Ol  3.459b  03 

2.  303b  02  l.PSOt  04  l . 1 l Cl  OS 
3.130b  OS  1.860E  OS  2.8S7C  OS 


TABLE  XIV.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  THE  TRANSITION 
PROBABILITIES  FOR  Sm3+  IN  YV04  (Cont'd) 


5U*  <N  1 H(/R/ND)|NO/M*k/<,H/I)HNI 
SU*1N»  1 6f  / R/  NGI  ING/H*»k/<,F  1/DtlSI 
M2  * -l  *04..  000  o.oon  ft**? 


1.  379 
C . 06  6 
219S.C0C 


SIG*A  TRANSITION  PROBABILITIES  BElwFrN  2 MU  * l ANO  2*LI  * *1 


32  6*15/? 

27  6*1  3/  2 
l«  6*11/2 
SI  6F  1 1 /? 
e 6M  9/2 

as  6 f 9/? 

29  6*is/ 2 
?S  6*13/2 

I 7 6*11 / 2 
S3  6F  l 1/? 

II  6*  q/ 2 

AT  6 f <7/2 
6?  AG  1/2  a 
T 6*  1/2 
AO  6 f 7/2 
S6  AG  S /?  A 
3 6*  S /2 
38  6 F S /2 
SH  6F  3/2  3 
3 A 6*1 S/ 2 
2 7 6F  1/? 

31  6 * l S/ 2 
20  6*13/? 

IS  6*11/? 

Aq  6 F 1 1 / ? 

1?  6*  q/? 

A8  6 F q/? 

60  AG  //?  A 
S 6*  7/2 
A 2 6 F 7/2 
36  6 F 3/? 


32  SHlS/2 
22  6*13/? 

IB  6*11/? 

SI  6 F 11/? 

ft  6*  q/? 

AS  6F  q/2 
?q  6*is/? 

2 S 6*13/? 

1 7 6*11/2 
S3  6 F 1 1 / 2 
v\  h * q/? 

AT  6 F 9/2 
6?  AG  7/2  A 
T 6*  T/? 

AO  6 T T/? 

S6  AG  S/2  A 
3 6*  S/2 
18  6 f S/2 
S 8 AF  3/?  3 

3A  6 * l S/ 2 

27  6F  1/2 
31  6*lS/2 
20  6*13/2 
IS  6*11/2 
Aq  6 F 1 1 / ? 

1?  6*  q/? 

A8  6F  9/2 
60  AG  7/2  A 
S 6*  7/2 
A 2 6 F T/2 
36  6 F 3/2 


32 

6MI S/? 

2.  3?BF - 10 
1.091F  OS 
6.032F  UA 
1 .0061  OA 
6.6  1 2F  01 
2.91  BE  01 
1.66AF  OA 

5. J60F  03 

A.  I 3A{  03 
2.126T  03 

T.998E  03 
7.689F  03 

1.  128E  01 

l.isqt  03 

3.S32E  02 

l.*36lt  GO 
1.63  IF  03 

1. brn  02 

s. oisE-01 

2.  )6  SF  OA 
1.69TE  03 

6. A30F  OA 
1.3A7F  03 
I.I/6E  03 

2.2  36F  0 1 
1.932E  OA 

1. A20F  03 
A.6S6F  01 
•>.6  32£  02 
S.23RF  OA 

2. A18F  OA 
AT 

6F  9/ 2 
7.6H9F  Q3 
I .0961  03 
9.S92F  OP 

2.T02E  03 
A.  6 1 OF  02 
2.1? At  02 
1.2SSF  OS 

t.  1 1 IF  OA 
1 . 30  l F ul 

l.qSAt  03 

0. 305.  02 

1.  388E-1S 

2.  7S8F  01 

S.AAAE  03 
1.2ASE  OA 
2.236E  01 

S.  22  SF  OA 

T. 3SAE  03 
S.T3AE  00 
1.803F  03 
1.3591  OA 
I.6T1E  OA 

A. A2SE  OA 
1.3SHF  03 

B.  390E  01 
A. T92E  OA 
9.T33F  G 1 
1.8TAF  0? 
A.61BF  0 A 
8.  9 9 BE  03 
I.B33F  01 


6M 11 / ? 
l.OJlf  OS 
l .OBHf - l a 
1.026F  02 
A.9T6F  03 
A.T19E  02 
T.12AF  01 
1.193E  OA 

1.H91E  01 
3 . 2 1 Af  01 
9.11/E  03 
1.21SE  OA 
1.096E  03 
2.87  IE  01 
3. TRIE  03 
3.602F  01 
2.66AE  00 

9.J12E  02 
1.013E  03 
1.81AF  00 
5.S08E  OA 
S . 9 1 OF  02 
9.6S6F  OA 
l.iBflfc  02 

1. A19E  OA 
1.999E  03 
2. 38  IE  OA 
6.203E  03 
6.92SL  01 
T.T71F  03 
2.6A0E  02 
I.ORSE  03 

62 

AG  7/2  A 
3.32MF  01 

2 .  B T l E 01 
2.S23F  01 

2.A62F  01 
2.7 66 1 02 
2.003F  01 
1.910F-01 
1.933E  01 
I.300E  01 

S. 8A2E  CO 
2.02TF  02 
2.9SBE  01 
3.916F-12 

T. IASE  01 

7.AS6F  01 
2.1IHE  OA 

S. 926E-02 

A.  10/F-0A 

2./A2E  03 
3.ST1F  01 
1 .6SBF -01 

1. AAAF  01 

2. A11F  02 

6.B10E  00 

T. 2S6F  CO 

B. 031F  02 
2.S61F  02 
I .08  TE  OA 
1.73SE  03 
S.SS3F  01 
1.39AT  00 


6H  l 1 / 2 
6.012E  OA 
1.026F  02 
S.SS1E-1  7 
S.996E  OA 
A.19SE  02 
3.2ABF  02 
3.S3  2F  0 3 
S.16SE  03 
2.0SSF  02 
3.21BF  OA 

1.A13F  OA 

9 . 5 9 ?t  02 
2.S23F  01 
A.AA3E-01 

1.JSIE  03 

3./A6E  OC 
2 .68  IF  03 

1 .00  IE  03 

A. 6S3E  00 
6.6A3E  01 

1.6  36F  OA 
S.4A0E  OA 

B. 60AF  02 

1 . 08  01  OA 
A.092F  OA 
6. 3 /OF  0 3 
A .OS  TE  01 

2.08  TE  OC 
1.309E  0 3 

5 .  T 2 AF  OC 
3 . 1 1 At  03 

T 

6H  T/2 
1-3S9F  0 3 
3 . Tfl  IF  0 1 
A.AA3F-01 

2 . I S 3f  0 3 
1.32SF  03 

6.3  86F  0 3 
A.T39F  02 

6. AA9F  03 
1.6S6F  OA 
1.26  3E  03 
A. 2131  02 

S. AAAF  03 

T. tASF  01 
2.0A0F- l 1 
6.3T6F  03 
T.bSCF  OC 

3.HS7F  01 
2.39TF  OA 

6 . 3  2 TF  - 0 l 

S. 072E  02 
2.3A2E  03 

1. ATSF  01 
3.672F  OA 
9.219F  03 
2.6/7E  03 
l.STSE  OA 
2.2  ME  OS 
1.S61F  03 

T. 333F  OA 

2. H3TE  0 3 

2.MA9F  OC 


SI 

6F  11/2 
1.006b  OA 
A.  976F  03 
S.99AE  OA 
2.27AF- 1 3 
1.1A2F  01 
9.929E  02 
2.S7AF  00 
1.06AF  OA 
3.21BF  OA 

1. A98E  00 

S .  I OAF  OA 

2 . 702E  03 

2. A62E  01 
2.1S3E  03 
6.0A1F  01 
1.2A3E  01 

3.  76AF  03 
1.0A3F  03 
A.113F  01 
A.032F  01 
A . 39RF  03 
9.626E  03 
1.26AF  OA 
1.96  7E  OA 
3.671F  02 
1.1/16  03 
1.9A0F  02 
I.S88F  01 
1.20AF  03 
6.ATAF  03 
9.  7 79F  03 

AO 

6F  7/2 
3.S32f  02 
3.602E  0| 
l.OSIF  03 
6.0AIF  01 

2 . Bq?F  03 
1.7S3E  03 
s.02«F  02 
A.6C1F  02 
3 . 32 1 F OA 

T. 200E  03 

S. SA6F  03 
1.2ASF  OA 

T. AS6F  01 
6.376F  03 
I.633E-12 
1.7SRF  01 

8 . 7  7 1 F OA 

S. 39SF  02 

3 • A 1 9F  01 
1.0386  OA 
3.092E  03 
3.1C8F  OA 

1.B31F  OA 
1.639F  01 

T .  A9BF  01 
1.369F  OA 
1.287F  OA 

I.B3SF  01 
2.98  7F  03 
1.S19E  03 
1.1S2F  03 


6H  9/2 
6 . 6 l 2E  C 3 
A.719F  02 
A.39SF  02 

1 . 1 A?f  01 

7.  T 6 9F  - l A 
I.S66F  01 
1.1S31  OA 

1.0  3 7E  OA 
J.  93  3F  02 
2.212E  03 
6.106E  03 
A. 6 l OF  02 

2.T66F  0? 
1 . 32  SF  03 

2. H92F  03 
1 .S2IE-01 
1.023F  02 
A . 2 A 1 F 01 
1.22SF  02 
1.67SF  OA 

2 • t A OF  02 
A . A S OF  0 3 

3.  7 HOF  OA 

H. 1SBF  03 
3.606E  02 
l.SSBF  OA 
3.9B3E  03 

6. 0 1 OF  02 
A. 1681  01 
A.  3 A SF  OA 
l.SSOF  OA 

S  6 

A',  S/.'  6 

I. H611  00 
2 . 6 6 A t 00 

3.  76<sF  HQ 
3.2A3F  Cl 
I.S21F-01 

H.  T?«F  -01 
l.AUF-Ol 
9.  71  7F  01 

I. 307F  01 

A. '>TftF-02 
T.9A1F  01 
2.236T  01 
2.11«F  OA 
T.6S0E  00 
1.7S0F  01 
b.SOlF-t  3 

1. Tl/F  01 
1.93?F  00 
1.029F  03 

B. A80E  00 
6.896F  DO 
T.093F-0? 
1.963E  02 
1.8016-01 
6.91  IF  01 
6.666F  02 
T.SSOF  01 
A.ft76t  OA 
2.03AF  03 
1.223E  02 

2. R63F  01 


6F  9/2 
2.918F  03 
T.12AE  01 
3.2ABF  02 
9.929F  02 
1.SF6F  01 
1.0S9E-IA 
6. 761 F OA 
9.38AF  03 

H. 3TSE  02 
2. 3SIF  02 
2.022F  02 
2.77 At  02 

2.CC3F  01 
6.306F  03 

1 . 7S  3E  03 
8. 72RE-01 
S.AH6F  03 

2 . 7 1 A f 02 

I. 6B1F  00 
3.1C6r  06 
S.76/F  03 
3.92  7F  OA 
1.82AF  OA 
l.TAOC  OA 

2 . 3 1?  F 03 

2.61SF  03 
l . 3BHF  0 3 
S.SSbf  01 
1.2CIF  OA 
A . 1 *S»  0 3 

8. 6SAF  03 

3 

6M  S/2 
1 • 6 3 3F  03 

7.  3 l 2 F 02 

2 . 6 * 1 F 03 
3.76AF  03 
1.023F  02 
S.AHfcF  03 
l.Olbf  03 
l • 0*  7F  03 
I.B9SF  OA 
3.S71F  0? 

A. 0T9F  OA 
S.72SF  OA 
S. 926F -07 

3. BS7F  01 

8 . 7 7 1 E OA 
1.7171  01 
l . B2AF -1  3 

9. AAIE  0? 

3 . I A A F 01 

B. 810F  01 
A.  760F  03 
A.78SF  02 
l.SOSF  OA 
l.6A9f  OA 
9.9A2F  03 

7 . 7 ASF  OA 
6.S02F  OA 
7. 1 31F  0? 
3.CS1F  OA 
7.A13F  03 
I.SP1F  03 


6*1 S /? 
I.66AF  OA 
1 . 1 9 3 F OA 
3.S32F  03 
2.S76F  00 
1.1S3E  OA 
6.  761  E CA 

1. 1 1 A E - 1 1 

2.12AF  OA 
? • 08S  f 03 
1 . 7 71  F OA 
6.S60F  OA 
l . 2 S S t OS 
1.9101-03 
A.  / 39F  02 
S.028F  07 
1.A11E -01 
1 .0161  03 
1.791F  GA 
2. 263F -02 
A . 666  f OA 
1.96/1  ; 3 
3 . 6 1 7 F 01 
6.?A6t  03 
2.1661  OA 
6.GB9I  02 
H.6A61  03 

6. 9  TIE  0 3 

H.  S31 E -01 
2 . 6 l U .3 

I. 396F  j 3 

1 . 76SF  OA 

30 

6  F S/2 
7.67ft  07 

1 .01  It  >3 

1.001  f >3 

1. UA3F  ,3 

A . 7A 1 3 01 

2 • T 1 A F 0? 

1.7911  A 
A . 1 OA  1 (A 
2.0611  3 

9.0031  02 

1.1SHF 
7.3S61  3 

A.  |C  71  «. 

2.  3 7 7 J OA 
S.39S1  <2 
1 . 7 3 ? L on 
9. «.<.!!  02 
1.117  1 I? 
6.3H31  01 
S.A06E  03 
1 . S 3 F 0? 
7.991 f 03 
3.997F  OA 
7.770E  03 
1.06AF  03 
S.0311  03 
1.9A7F  OA 
2.9B0E  02 

8.  309  F OA 
I.623E  03 

9. ANAE  02 


6*13/2 
S.060C  03 

3.B93E  01 
S.369E  03 
1.06AE  OA 
1.037E  OA 
9.38AF  03 
2.12AF  OA 

8.  JlAF  - 12 

6.A93E  03 
1.986F  OA 
1.B32E  OA 

1 . 1 1 1 E OA 
1.9  3 31  01 
6.AA7E  03 
A.601F  02 
9.919F  01 

1. Q89F  03 

A.10AF  OA 
6.717F  01 

1.S83F  OA 
2. SAIF  OA 
f . A S 3 F 03 
2.9 7Pt  OA 
1.017F  OA 
1.3H3F  0? 
S.891F  OA 
S.319F  OA 
1 .09AF-01 
A.936E  OA 

2. UI0E  03 
S. 3 /Af  Oi 

SB 

At  3/2  3 

S .oisi -01 

1.H1AF  00 

6. b*>M  00 

6. 1 1 3F  01 
1.22SF  02 
1.6311  00 
2.76  31  -07 
6 . 7 1 7 f 01 
6.6A9F -01 

7. B36F  01 
1.786F  03 

5.  7 3 A F Ou 
2 . 76?  1 0 3 
6. 0?  7£ -01 
3 . 6 1 9 F 01 
1.029E  03 
3.166E  01 
6.3B3F  01 
6.36  3E-1  3 
1.S66E  01 
1.2SSF  00 
9.S3BE  00 
9 • S 3 1 f 01 
S.712E  00 
2.10SE  01 
2.721F  02 

6.  H60F -0? 
6.7S1E  03 
1 . BOSf -06 

7. B33E  01 
7.636E  00 


6*1 1/2 

6.  3 361  03 

3.2161  01 

2 . 05  SF  02 
3.2181  06 

3.9  3 31  0? 
B . 3 /SF  C ? 
2.0BS1  03 
6.69  31  0 3 

7.2161  - 1 3 
1 . 6661  OA 
S.6S71  03 
1.30  IF  0 3 
1 . 3001  01 

1.6S6F  OA 

3 .  32  1 F OA 
1.30  71  01 
1 . 09 S f OA 

2.06  31  0 3 
a . 6 a qt  - 01 
1.69?F  OA 
A.OOSF  OA 

7.  30  71  01 
S.991I  02 

1. b?0(  OA 
1.119E  OA 
1 . 79  3F  C 3 
7 . 76  7F  03 

2 . 6 b A F 01 

l .0261  rs 

7.9b*E  OA 
S . 79  9f  01 
3 A 

6*1 S/2 

2.  76  S3  OA 
S.S88F  OA 
6.6A37  0 3 
A . 0 3 ?F  01 
1.6/St  OA 

3.  IGbF  OA 
A.bbbf  CA 
1.SB3F  OA 
1.6771  OA 
2.2A6F  OA 
?.7?0f  TA 
l.B03t  03 

3 . S  7 l F 01 
S.  072F  0? 
1,030*  OA 
0.AHOE  00 

0.0101  01 

S.60A3  03 
1.S66F  01 
1.0A2E-U 
7.7A9f  03 

A.  98  7F  OA 
1 . A 6 A E OA 
1.276F  OA 
3.86SF  02 
I.S7AF  OA 
1.706F  OA 
2.2  6 3E  00 

B. A88F  CO 
I.S71F  OA 

1.01  IE  OA 


6F 1 1/2 
2.126F  03 

9. 1  l 7F  0 3 
3. 2101  OA 

3.A9HF  00 
2.712F  03 
2.3S1F  02 
l . 7 Tit  OA 
1.9B6F  0a 
1.66AF  OA 
M.SG1F-1 S 
8.37/t  02 

3 . 9  S A F 03 
•> . h A ? F 00 
1.2631  93 
T.2CCE  03 

а.  S 76E-0? 
3. SMI  07 
9 . 0 p 3 1 0? 

7.8  361  01 
?.?Afc£  OA 
1.22BF  OA 
S.3/3F  0? 
7.61  *>1  OA 

5. H9CC  06 
2.6/OF  07 
1 . ICCE  03 
1.9B7E  0? 

б. 32SF  01 
S . I 6 Tf  oA 

l . 7  3 OF  OA 
M890E  02 

? 7 

6F  l/? 

1.6  * TF  03 

5.9  l(  1 02 

1.6  ’Ff  CA 
A . 398F  0 3 
2.1A9E  02 
S • 7 6 f f 03 
I . 6 Tf  ( < 
2.SA0E  )A 
- . t - 
1.27FF  OA 
6.9G2F  0 3 
I . 36  9f  OA 
I .6SBF-91 
7 • 3 a ?F  G 3 

3.C921  03 

6. B96F  OC 
-.  760F  0 3 
l . S 3ft  f 0? 

1 . 2 ‘•SF  OC 
7 • ?*•  9E  03 
\.  1 <71-  I «. 
7.2201  0 ? 
2 • 1 A St  OA 
1 . 1 76b  OS 
1.91  3F  0 3 
7.6A7F  03 
3.226F  03 
2.6C0E-02 
1.722E  OA 
3.9A0E  0? 
T.960E  0? 


6*  9/2 

7.9  9BF  C 3 
1.215F  OA 

1. -13F  CA 
S.10AF  OA 
6.IC6F  C 3 

2.  27 1 02 
6.S6CF  06 
1 • m 371  06 
S.6S71  C 3 
B.37TF  0? 

6.  T6  7F-  l 3 
8.30SF  0? 

2..2TF  0? 
6.2T3F  0? 
S.S66F  C 3 
7.961F  01 
6.(  79F  06 
l.lSMf  C6 

1.2  861  0 3 

2.  7?C1  06 
6.S021  C 3 
1.0 70F  06 

1.1BS3  01 

6 . . ? 6 F ( 6 

0. 735F  0? 

3.699F  06 

8 - * - 1 
1.S37F  0? 

3.  78  3F  06 

3.226F  06 

31 

6*1 S/2 

6 . 6 3 Ct  6 

9.6S6F  06 

S . ■< 6CF  C 6 
9.62M  03 

6 . 6 ■>  9l  03 

3.  <?7F  C 6 

3.M7I  ri 

7 . 6 S 3f  C 3 

7 . 30  7E  01 

6.  3?  3F  C? 
l.o  7CF  OA 

1. C.71F  OA 
l , 6 A At  01 
1 . 751 

3.  1 0*f  A 

7. L-93F-C? 

6 . 7 0*>f  0? 
7.  79  If  0 3 
7.S3MF  CO 
6.j87E  OA 

3./2CF  C? 
1 . 7P3F-  ir 
A.66SF  n 3 
S.91SE  03 
1.A7SF  OA 
A.A60E  C 3 
3.3S3F  CA 
3.218F  01 

9.  76 CE  Cl 
7.230F  C 3 

6.3  90f  C 3 


SIO"*  l*»SSIIIW  P«OP  ABU  I T If  S BfFKltN  ?«U  • 1 * NO  ?»U  • I 


29  15  49  12  48  60  6 4?  *6 

6MII//  6*11/2  6f  tl/?  6H  -i/2  61  9/?  40,  7/2  4 6H  t/2  61  1/2  6?  1/2 

»2  67*15/2  1.15'f  01  1.3761  03  2./361  0)  1.9121  0«.  1.4/01  Cl  4.466F  01  6.6321  02  6./18?  04  /.4iHl  04 

22  6-1 \2  2 l.VMf  02  1.41*1  04  l .9901  Jl  2.3*11  04  6. /Oil  03  6.9251  j\  T.ITl?  1 2.6451  02  1 . H8?  01 

18  6-11/2  H.504E  02  3.080t  04  4.092E  J4  6.1701  01  4.0571  H 2.08  71  00  1.3091  3 5.92*1  00  3.3141  0 J 

51  6^11/2  1.2641  04  l . 96  7 * 04  l.oME  02  1.171F  0*  1.1401  US?*"!  01  l.?04f  ol  fc.4  74f  01  9.7791  01 

8 ft**  9/2  1.  780t  04  8 . 1 6 8 f 01  1.6C6(  J.  1.5681  rs  }.*81?  (1  t.ClOF  02  4.16*11  l 4.145?  34  1.5601  34 

45  6 f i/2  1.8241  04  1.74)1  04  2-3*21  01  2.615F  01  1.18*1  01  6.566?  01  1.2C1F  4 4.JH5*  03  8.6‘>4f  .1 

29  6-15/2  6.2461  01  2. 1641  04  4 . j 0 9F  02  H.644F  01  6.9711  01  8.511F-01  ?.6ll?  01  l . j 9 4 f Cl  1.7651  4 

25  6-11/2  2.7781  04  1.012C  04  l.  8 IF  02  5.891?  04  5.  119?  04  I.C541-01  4.9161  4 2.01  Cl  01  6.1F4E  Cl 

17  6 — t 1/2  5.99  IF  C2  1 .6201  04  1.1  191  C4  1 . 79  IF  0 1 7.  74  7F  01  2.6641  01  1.U261  04  7.965F  J4  5.2991  01 

51  5f 11/2  7.4051  04  4.H90F  04  2.670F  02  1.100F  01  1.9891  02  6.125F  01  5.J471  4 l.7‘  E 04  1.87Ct  02 

11  6-  9/2  1.02  If  04  1.1R5F  01  4.0261  04  8.915F  02  3.499F  04  8.048?  02  1.5171  up  j.98lf  04  1.2241  04 

4 7 6 f i/2  4.4251  04  1.3581  01  8.  190F  Ol  4.  7 721  04  9.  7 3 3F  '1  1.8/41  02  4 . 5 l H F 4 n.99>-?  (.1  1.8331  01 

62  4 C 7/  2 4 2.41  IF  C?  6.810F  CO  7./56F  OC  H.031F  02  2. 5611  02  1.0871  04  1.7151  Jl  5.563*  Cl  1.3941  C3 

7 6-  7/  2 1.6  72F  04  9. 2191  01  2.677F  01  1.5751  04  2.2  911  05  1.5611  31  7.  Mil  04  2 . HUE  Oi  2.8491  00 

40  6 F 7/2  1.8)11  04  1.6891  Ol  7.498F  01  1 . 169F  04  1.2871  04  1.815F  01  2.9871  01  1.51/1  01  1 . 152F  01 

56  4o  5/2  4 1.  1631  0?  1 .8011-01  6.9111  Ol  6.6161  02  7.550F  01  4,8241  04  2.0141  1 1 ..21F  C2  2.Rti‘  l 

) 61*  5/2  1.5051  0 4 1 .6491  04  9.9421  01  7.  7451  04  6.5021  14  7.1  111  02  1 . 1 f 04  7.41  11  ,1  l . 5 h 1 1 01 

18  61  5/  2 3.99  71  04  7.7701  03  1.0641  03  5.8  311  H 1.9471  04  2.9801  02  8.091  04  i.62»l  04  9.4641  32 

58  47  1/2  ) 9.6311  Ol  6.7121  CO  2.1051  0 1 2.  7211  02  6.8401  - 0?  6.7511  Oi  1.1051  4 7.1*111  Ol  7.414?  00 

14  6*15/2  1.4641  04  l.?76E  04  1.865F  C2  1.5741  04  1.  7C6E  04  2,/tl?  OC  8.41*81  CC  1.57U  J4  l.Otl?  *'i4 

27  >i»  1/2  2.  1451  04  1.1  761  05  1.71H  01  7.6471  01  1.2261  1 2.6c  f-02  1.7221  4 1.960!  0?  7.76C1  02 

11  6*15/?  4.6651  01  5.0151  Oi  1 .4  751  04  4.4601  Oi  i.1511  04  1 . 2 l •*  1 Ol  9.  7431  ] 7. .'  I 0 4 4 . 4 901  Ol 

20  6*1  1/2  1.8  *41  -1  5 6.  1 16?  02  *.6651  02  1.4621  02  8.86*1  02  5*5  3 2F  Ol  1.169*  - 4.4111  1 6.981T  14 

15  6*11/2  6.1161  02  2.6141  - 1 1 1.1671  U5  2.  8211  02  1.2101  C2  1.2171  01  1.4-91  4 i.„«?i  01  6.6*6?  ,4 

49  681  1/2  8.665F  0?  1.1671  05  1.2061-  1 1 7.  7-81  04  5.0101  01  4.  1511  02  1.690?  4 4.9571  01  5.7851  Ol 

l?  6*  9/2  1 .4621  02  2.82  11  02  7.7881  04  1.4911-  12  2.68  71  02  2.H9*?  02  * . ? 1 9 F ,4  *>.*,*6!  4 l.-,44f  C? 

48  f)l  9/  2 8.86*1  02  1.2  'OF  02  5.0  301  03  2.687F  02  4.C4  71-  1 4 8.8  711  -01  1.5*41  4 . .?*51  4 1.2  3 7?  (<, 

60  40  7/2  4 5.5  121  01  1.2071  01  4.  151F  CC  2. *981  02  *. 8711  - 01  6.  9251-1?  9.  . 451  l /.|?4f  I 4.452f-Cl 

5 7//  1.1691  C4  9.4891  Ol  1.6901  04  8.2191  01  1.5841  Cl  9.C451  31  1.3>2?-ll  4..r71  '4  1.6791  04 

4?  6 1 7/2  l.llll  01  1 .0  8 9t  "l  4.95  71  0 3 6.6661  04  2.  1851  ^4  7.1/41  Ol  4.  9671  1 1 . < 9 8 1 1 4 3 . {.  1 3 C 04 

16  6 1 1/2  6.  98  1F  01  6.6161  C4  5.7851  03  1.544E  02  1.23  71  04  4.46/1-01  l.fc79f  04  4. till  u4  1.1971-12 
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6*2  -1 304. COO  0.00  *5? 


1.  179 
C.064 
21  95.  C CC 


PI  MAVlMciPRlHAMiirif'  *11* 


28  6*15/2 
2 ) 6*13/2 
11  4*11/2 
5?  Mil/. 

*7)  4*16// 

24  4*1  1/  2 
16  6*11 >2 
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TABU-;  XVIII.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  THE  TRANSITION 
PROBABILITIES  FOR  Gd1+  IN  YVO,,  (see  notes  to  table  VI) 
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l . 7«  6 t 

01 

1 .61  3f 

00 

6 . 00  •>  f 

-01 

7.7  H 

-02 

2.  72 9f 

Cl 

2 3 

6 112/2 

1.  2 S6f 

IS 

l .6  IHf 

Cl 

2.60SF 

01 

6. « lftt 

00 

6.  86  Ml 

01 

1 . ISIF 

02 

I. S53C 

01 

7. IrtSf 

)2 

1 . 8 7 1 f 

0 1 

2.2/ 5F 

02 

5.  3 llt- 

02 

*.6 

6 I l S / 2 

1.6 I^F 

0 1 

3 .SS  IF 

- 1 1 

l.-2St 

oc 

l . 16  <F 

01 

6.  <96F 

01 

l.S  <lt 

02 

2 • 050 1 

■1 1 

2 . 1 66  t 

0 3 

7.872 E 

0 3 

2.0  l 7t 

02 

2.1211 

01 

38 

0 1 l 1 / 2 

2.6  )St 

01 

1 . 62  St 

00 

<.1801 

is 

l . S < <t 

01 

9.  2 0 91 

00 

1 . S 77F 

02 

S.  3 33  1 

0 l 

2 . 066 1 

02 

2.  1 iSf 

06 

2.  7*)5F 

02 

3.  <60f 

OC 

32 

ft  1 1 1 / 2 

s.  I|  ftF 

00 

l . 16  It 

01 

1.88  if 

01 

1. 66t»l 

Ih 

l . 12  7( 

02 

l .2  19  F 

0 1 

2 . 78  It 

3.  L 

l ,9S6t 

0 3 

1 . 7 86F 

06 

6 . 2 6 1 1 

O2 

l. ft 95C 

Cl 

l« 

M 2/2 

ft.  86  HE 

01 

5.996E 

01 

9 . 2 c *<  F 

oc 

1 . 122t 

02 

l . 1 SF 

-12 

2 • 5 ■>  6 1 

01 

9. 797 t 

01 

2.  1S6F 

03 

2.  3 7 CF 

03 

6 . 9 1 6 E 

U 2 

«. j26E 

Cl 

6 1 

• < / 2 

l.  IS  IF 

02 

1.591 F 

02 

l .'»  7 2f 

02 

1.231b 

01 

2. 556t- 

01 

2. 160F 

-12 

6 . 306 t 

'1 

i.RHSt 

01 

l . R lOt 

00 

1 . 1 I IE 

00 

1 . <66t 

02 

l r 

ft  1 2 / > 

<.  I&  IE 

01 

2 • 050  L 

01 

5 . MOt 

01 

2.2 s <r 

01 

9.  29  2F 

01 

6. 0 C6f 

01 

1.  8 IS  t 

1 6 

8 . 1 22  t 

01 

1.  >6  1 F 

03 

2.2  10E 

02 

2. 5851 

02 

6 

6C  2/2 

2.  1.8  SE 

02 

2. 1 66F 

Oi 

2 . jfe  6f 

0 2 

l .9S6E 

01 

2.1561 

C'l 

3. 88st 

01 

8 . 1 22  t 

01 

1 . 12  7f 

-16 

6.  3 5 St 

01 

6.9S0E 

-02 

7. Mbit 

02 

8 

6»  2/2 

1.8  2 If 

0 3 

2 . 8 7 2 F 

0 1 

2.1  iSf 

(.6 

1 . 28<,r 

06 

2.  1201: 

Cl 

1 . 8 'OF 

00 

3.  161 t 

03 

6 . 3 5 1 f 

01 

1.5161 

- 16 

2.926F 

-02 

6 . 5 l 6f 

03 

6 

8 5 7/2 

2. 22  Si 

02 

2.0  1 7 F 

02 

2.  2 S Sf 

02 

6.2611 

02 

6.916L 

02 

1 .9  l IF 

00 

2 . 2 1 0 t 

02 

6.998E 

-02 

2.926E 

-02 

2 • 56  fcfc 

-22 

1 . j78E- 

01 

28 

ftl  12/2 

HIE 

-02 

2. 121 r 

01 

1.  «.  or 

OC 

l .696F 

01 

8.0261 

01 

l . 96  6 F 

02 

2 . ^8S  t 

02 

7 • H6 1 E 

02 

6 . S 1 fc  t 

05 

1 . 0 78E 

-01 

1.269E- 

16 

6 H 

6U3/2 

s . J 5 0 F 

01 

5.9R  11 

01 

S .66HF 

01 

l . 709F 

rl 

t • S 8 8f 

01 

2 .228f 

02 

3 . 9 S 7 f 

Cl 

7. 7S2F 

03 

1 . 790F 

06 

8.  loVE 

92 

6.  1 6 9f 

00 

SR 

611  3/2 


25 

6 1 17/2 

1 . 1 > 9E 

no 

26 

6 117/2 

3.80  IF 

01 

52 

6 115/2 

2.62 JE 

0 1 

6 1 

6 1 1 5/ 2 

3.  )2  It 

02 

36 

M 1 1/2 

7.  8 36t 

00 

20 

6 I 

9/2 

I.S06F 

01 

5 S 

ft 

9/2 

l. 7716 

01 

31 

6 1 l 7/2 

1.8361 

01 

66 

6 113/2 

6. SflSC 

-01 

69 

6 115/2 

2.  J l 61 

JO 

36 

6 1 l l / 2 

1. ) S6E 

02 

22 

6 1 

9/2 

7.559F 

01 

S 3 

t>r 

9/2 

7.  1 1 6F 

01 

1 5 

6 1 

7/2 

1. 16lt 

01 

62 

6 0 

7/2 

6.  5 3 Rt 

00 

6 

6 P 

7/2 

9. 66  6f 

03 

l 

HS 

7/2 

9. iRet 

01 

66 

ft( 

5/2 

1.  I01t 

02 

9 

6 8 

5/2 

2. 1 ISt 

0 1 

63 

6C 

1/2 

3.0RSF 

01 

1 3 

6P 

3 /< 

6.  7 3 8F 

03 

SH 

60 

1/2 

2.S2SF 

02 

2 3 

6 l l 7/2 

5 . 2 S 0 1 

o 1 

66 

6115/2 

S.  IR  31 

01 

38 

6113/2 

5.  66  fif 

01 

32 

6111/2 

1.  78  IF 

01 

l« 

6 I 

9/2 

l.sRRF 

01 

S 7 

6 0 

9/2 

2. 22  HE 

02 

l 7 

6 1 

7/2 

3.  IS  7fc 

01 

60 

6( 

7/2 

7.  7S2F 

Oi 

R 

6 P 

7/2 

1.  7 IOF 

06 

6 

85 

7/2 

R.  109E 

02 

2 R 

6 1 1 7/2 

6.  16  >6 

00 

6 8 

6 113/2 

I. 7RRF 

*13 

47 


w 


TABLE  XVIII.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL .TO  THE  TRANSITION 
PROBABILITIES  FOR  Gd3+  IN  YVO,,  (Cont'd) 


SIG»*A  I HANS  II  ION  PROOABllITlfcS  BklwtLN  /Mu 


21  6 I U/2 

4 6 h 1 IS/  2 
42  6113/2 

36  6 I l 1/  2 

29  6 I l 1/2 
40  o 1 16/2 

so  bin// 

37  *>  I I 1 / ^ 
21  61  912 
SA  M 9/2 
16  61  7/2 
S9  6L  7/2 

S bP  7/2 
2 8S  7/2 
6S  60  S/2 

10  6 P S/2 

6 a hr  3/2 

12  hP  3/2 

30  6 l 1 7/ 2 
SI  6 I IS / 2 
39  6 I l 3/2 
33  6111/2 
19  6 I 9/2 

5 6 6i:  9/2 
1A  ol  7/2 
61  60  7/2 

7 6 P 7/2 
1 IS  7/2 

6 7 6 C S/2 

11  6 P S/2 
26  6 I 17/2 
A3  6 1 IS / 2 
A 7 6 113/2 


27  6117/2 
AS  6 I 1 6/ 2 
A2  6113/2 

15  6111/2 

29  6117/2 
AO  6 I IS / 2 

50  6113/2 
37  6111/2 
21  61  9/2 
SA  6 C 9/2 

16  6 1 7/2 
S 9 6 f 1/2 

S 6 P 7/2 

2 y$  7/2 
6S  6 C S/2 

10  6 P S/2 
6A  60  3/2 
12  6 P 3/2 

30  6117/2 

51  6 I 1 S/2 
39  S I 13/2 
33  6111/2 
19  6 I 9/2 
S6  6 f 9/2 
1 A 6 1 7/2 
61  6 C 7/2 

7 6 P 7/2 

3 H$  7/2 
67  61  S/2 

11  6 P S/2 
26  6 I l 7/  2 
43  6 I IS/2 
47  6113/2 


2S 

61.1  7/2 

1.  3206-01 
7.0486  0 1 

а. me-0's 

б .  6 7 A L 00 
2 • **6H  t 00 
9. 031C  Ou 
A.  'll  S 6 - 02 
4.9786  01 
2«  '»A6t  01 
3.  3 306  02 
7.0466  01 

1 • *> A 6t  00 
3.6261  01 
6. C HOE  01 

3.00  If  03 
4 . *»  ■>  9 6 OA 
l.OObL  01 
3.8786  01 
6. AS  2 f Ul 

H. HV76-02 
7.4  726  00 

6.  79  36-01 

7.  J?  rtfc  01 

I. 212E  02 
3.16SE-0  l 

5. 0 30 E 02 
9.7S96  03 
2.3771  02 

1.  1 3 36  1 3 
1.1216  OA 

1.  3126  0 1 
7.22A6  00 
9. 78AE-01 

27 

6 1 7/2 
3.2806  01 

8.  I A 9 6 0 1 

2.  1 6 Sf  01 

3.  6 9 A£  - 02 

2 • S 8 0 f 01 
1.1276  oi 
t.  /?  *F  00 

1.  78  4 f 02 
A.  )26f  0 1 

5. AOOE  02 
1*6496  0/ 
8,0886  02 

2.  3 3 l r 02 
2.21  IE  02 
1 . 1 1 HE  OA 
S.606E  OA 

6. H73F  01 

6.1711  0 3 

1. H26F  02 

3.  OH  A f 02 

2. JH6E  02 

2.6046  01 
1.766F  07 
A.HA7E  01 

7.  J 7 Hf  01 
1,706  6 03 
2.77SE  OA 

3.  708C  02 
h.osie  02 

2.677F  OA 
3.6SIE  01 
6.129C  01 

3.  94  Of  00 


2A 

6117/7 
3.029F  CO 

5 . 1 A 8 l 01 

l.6SSt  01 
2.1A2F  02 
6.6696  CO 
6.28AE  01 

6.291 F 00 
6.2696  01 
7.929f  01 
A.69SF  02 
3 . 1 66  F 01 
9.S09E  02 

H. 900F  03 

I. A30F  02 
A . 7 8 7 1 03 
S.SA7F  OA 
3.00AE  01 
A.31SF  02 
A.26S1  01 

H. OSAF  01 
7.1136  CO 

I. 623F  01 
1.7296  01 
3.AA0F  01 
2.3376  CO 
s.SPOE  Co 
2.208F  02 
1.099F  02 
1.60SC  03 
1 .982  F 03 
l • 2 39t  01 

I.A67E  02 
6.2A0E  01 

S 3 

60  9/2 

S.  1 32  E CO 
4.49R6  02 
1.1306  02 
1.8676  01 

l.HAOE  03 
7.327F  02 
6.S03F  01 
3.ASAE  02 
2.92AE  02 
2.7AR1  02 

1.7806  02 

2.2  3 7 E 02 
8.1AHE  C2 
I.7CRE  01 
3.S36C  CO 

S.  1976-01 

I.H9RF  01 

H. 3S7F  01 

I. 011E  02 
1.07AF  02 
2. SIRE  02 
3.72AF  02 
4.1S7C-01 
1 .6  706  0 3 
6.612F  CO 
1.1786  02 
6.9A1F  01 
1.016F  CO 
S.A37F  01 
3.726F  02 
4.SBSF  07 
3.229F  C 2 
I.206F  01 


S2 

61 1S/7 
2.72  7E  02 
l . ■»  2 1 F 01 
I.1U7F  02 
1.07BF  Ol 
1.209E-01 
1.3396  02 

1 . 7 367  0 l 

3 . 2 8 1 1 0 C 

2 • 6 A OF  02 

1. A7S6  CC 

2.  362F  01 

9. 7 311  0 J 
A.0S2F  Ca 
4.3616  02 
4.4BPF  0! 

6.A92r  03 
A.OSHF  03 

4.8  7 3E  0 A 
2.2206  01 
9.7A1F  GC 

1.2  3 76  02 
6.4696  02 
3.3A6F  01 
A.  1666  -01 
2.3A9F  01 
1.29HF  0 3 
S . 70  26  0 3 
1 .0  3 36  0 3 
1.70OF  03 
S . 3 3 3t  0 3 
1 .6206-02 
1.16SE  C 2 

6.  367C-01 
IS 

61  7/2 

1.7916-02 
1.1SIE  OC 
A . S 9 7F  01 
A.12S6  OC 
2.0806  02 
A.22AF  OC 

7.  0806  OC 
2.8966  01 
9.696k  01 
1.7S3F  02 
2.3SS6  01 
3.3MIF  02 
1.08SE  OA 
1 . A A OF  02 
9.32SE  OC 

2.6  3 9f  03 
6.6AHF  01 
A.1S6E  OC 

7.68  7C  07 
2.2886  01 
9.76AE  OC 
2.0796  01 
A.A6AE  01 
P.213E  0 1 
A . 3 6 Sf  01 
A. 7 l IE  01 
S.AS9E  02 

1. A97F  02 
1.70  36  03 
3.128E  OA 
6. IS6E-03 

2. A17F  01 
2.7 A 36  01 


A 1 

61  IS/? 
2.17SE  01 
2 . I 8 36  01 
3.H92F  01 
3.S9S6  01 

1 . 7?6E  00 

6.318E  00 

2 . 3?  7F  0? 
1.112 t 00 
3.  7 7 36  01 
1.91  76  0 3 

2.  3C3F-03 

1.CC26  01 
6.  1A<,E  03 

6.  11  IF  0? 
S.61AF-0? 

3. AS0C  0? 
1.2726  0 1 
1.197F  03 

1. AAS6  0 2 

2.276k  02 

H.  120F-01 

I. S396  02 
1.91  36  01 
1.62  36  OC 
A.03AF  00 

2. AS76  03 
1.7  7A6  OA 
I.A92E  02 
1 .9626  02 

3 . 33  3F  02 
1.2S26  01 
A.A7HE  01 
2.6066  02 

6? 

60  7/2 
7.SC96  02 
6.7306  03 
6. 64  96  0 3 
A.A28E  02 
3.929F  03 
9.2SS6  00 
8.0296  03 
1 . 3006-01 
A.C6A6  01 
I.A16E  02 
2.3  766  OC 
1.143E  02 
6. 3636  01 
2.711F  00 
2.7096  02 

7.  7S  76  CO 
7.PS66  02 
A. 2006  02 
2.6  79F  0? 
3. SAIF  01 
S • CC  86  03 
1.12-jF  OA 
1.1A0F  0? 
1.S30E  02 
1.7S7F  02 
1 * S3  36  0 2 
s.  2996-0? 
S.S6SF-01 
6 . SA  96  02 

3.  71  HE  0? 
6.  798F  01 
6.0S2F  03 
2.S70F  02 


6111/2 
1.73Pr  00 
A , 7 ? A F 00 
2 . 7 A OF  01 
A , 0 3 7 f 0? 

5 . 1 A 1 F 01 
A.  1 706  01 

8.  7 79F  00 

2.  7 9 7F  - OA 
3.S8  3E  01 
1 . 7 A OF  - 02 

3. A76F  01 
1.97?r  01 

7 . 9  9 A F 03 

7 .  36  1 F 0 2 
S.HR71  03 
2.2041  OA 
6.7A2F  0? 
1 . 3ASF  OA 
3.330F  00 
2.160E  0? 
1.99SE  02 
1.2126  02 
S.S21F  01 

3.  3 A AF  00 
3.9696  01 
7.6936  03 

3.H2SC  OA 
S.S91F  0? 
l.SACF  03 
A.S1AF  0? 
2. 036k  01 
6.9216  00 
S.OHOF  01 

6 

6 P 1/2 

1. A83E  OA 
1.66  7F  01 

2.1 p?r  OA 

A. 096c  03 
1.1886  OS 
7.S60F  03 

1.2  3 SI  02 
2.1196  03 
4.9396  03 
2.6366  01 
1.0I6E  02 
I . S 7 Hi:  02 

I. 6636  00 
9.01A6-01 
3.S66F  01 

7 .A  3?C  01 
S.SA2F  01 
9.4831-  00 

7.A02F  03 
S. 6266  C 3 
S.I96F  03 
S . 2 1 A t OA 

J. 2S9E  03 
2. 1216  02 

2.  7P  76  OA 

1.H96E  02 
1.6896  02 
1.4 l Of  00 

A.3SAF  02 
2.S6IE  02 
1 • 3 A 6f  03 
I.IS1F  03 
2.22A6  03 


?C 

6 1 9/2 

3.  1 A 7f  01 

6.6  3S6 -02 

8. HA1F  01 
7.0  791  00 
A . A 7 7f  01 
2.SA2E  01 
3 . A 6 H F 00 
l . 3606  02 
1.SC96  02 
7. SIRE  0? 
1.6SAF  01 
6.616F  02 
3.0A7E  OA 
7 . 7 A 36  02 
1.066F  03 

5.  3 7 36  00 

2.  31  IE  01 
2.07S6  02 

1 .  A 06t  02 
2.06SF  0? 

9 . l 996-0 l 
1.17-96  02 
S. 318E  01 

7. MSF  0? 
2.I66E  02 
6 . 7 -78E  01 
2.8olC  03 
6.82AE  01 

2. C7S6  03 
2.S21E  OA 
1 . 7666  00 
1.10RF  01 
l 219E  01 

1 

8S  1/2 
A.CCOF-Ol 
2.26A6  02 
8.2‘iSE  0 2 

8. A16F  01 
2.9/RE  03 
1.3236  0? 
1.9S66  02 
1.7CAF  01 

6. C03E  Ol 
5.9SS6  00 

8.  1966  00 
l.ShSE  00 
l . 1 7 76  -01 
2.2146-03 
S.821E  00 
1.SS7E  00 

3.  1 636-01 
l . A l 1 F-Ol 
1.7126  02 
7.818F  01 
3.S21F  02 
1.S7SE  03 
3.3S8F  01 

2 .  1 A 6 6 OC 
8. 6716  0? 
A.  7 9bE  00 
I .49  ) F -01 
7.016F-0A 

3.2  746  00 

2. 6 7 7F -0  t 
A.  Ifc  7«  -Ol 
6 . 9 A l 6 01 
S.4286  Ol 


SS 

6 C 9/2 

8 .  H60 E Ol 
A.M631  CO 
2.S711  02 

6. 1 1 1 r UO 

M.  7H0E  02 

3.  3 7 7 1 02 

3.8S3F  02 
1 . 39  3 E 0 3 
1.3171  0 3 
1 .S71 1 0 3 
2.1611  02 
9.3021  02 
l.isor  <2 
l .896 F -01 
1.0911  02 
6 . M 3 3 6 0 l 
7. 6026  01 
1.3676  02 
3.61SF  02 
9.8H71  00 
3.0491  OC 

3.  1 76  6 02 
7.494C  02 
2.099E  02 
A. 3076  02 
1.2211  03 
3.0S 7 F 02 
1.4631  00 
1.S3AF  02 
3.026k  02 
1 . 113E  0 3 
6.8881  02 
1.7806  Ol 

66 

60  S/? 
1.S406  02 
1.0626  03 
1.1441  03 
1 . 304  E 0 3 
3 . 844 ! 03 
1.1961  03 
1.6S96  03 
2.SA6E  03 
2.37S1  0? 
1.6786-02 
S • A 39k  0 3 
4.326  6 00 
3.027C  01 
1.719k  00 
1.4896  03 
A.  7326  0 1 

6 . 4  06  F 0 1 
A. 8931  02 

9. ?H0k  03 

2.1  OA  F 03 
l . 78  7 k 00 
2 . 2 1 7 1 0 3 
l . 7 111  OA 
9.  3141  J? 
2.092F  03 
1 . 76  *6  00 
A.  71  3E  Cl 
3. S6A E -01 
2.4616  0? 
?.4H3r  0? 
S. A 1 9f  -r  1 
6.2A3F  02 
6.6616  02 


31 

6117/2 
2.0441  00 
A.  9 721  01 

I. 71S6  01 
4.6221  01 
A.S19E  Ol 
S • 2 A 9 E 01 
A.S06E  00 

J.  32  7E  Ol 
2. 96  IE  Ol 
1.9636  01 
7.S1SE  02 

I. 86  IF  0 1 
S.9  346  OA 
9.S7SE  02 
2.1261  03 

J. 020E  OA 
A.OlOf  00 
2 . 3 3 7k  02 
2. 3736-01 
9.809E  Ol 
1.11S1  00 
1.8161  00 
8.010E  02 

1 . M6 1 6 0 1 

4.HR2F  01 
6.4HSE  01 
1 . 0S2  F 03 
6 • 948  E 02 
3.  14  7E  0 3 
l.AASt  OA 
3.2461 -01 
2.0S3f  Ol 
2.0796  Ol 
9 

6P  S/2 
1.6SAE  03 
3.8316  03 

I. 6216  03 

J. S2SE  03 
3 . 62s 6 OA 
1.6336  03 

1. A0  76  0 3 

H. S32F  03 
1 • 38  A F 03 
3. SHOE  0? 
l.OSAE  OS 

2. A39F  00 

I. 68SE  Ol 
A .SAME -0 l 

3.28  31  0? 

P.711E  00 
3. 9426  07 
1.S48C  02 
b.lAlE  OA 

H. A09E  03 

I .  SOP  E 02 
1 . 2 A6E  03 
6 . 3 6 7 1 OA 
3.7341  02 
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TABLE  XX.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  THE  TRANSITION 
PROBABILITIES  FOR  Tb^+  IN  YVO4  (see  notes  to  table  VI) 
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TABLE  XX.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  THE  TRANSITION 
PROBABILITIES  FOR  Tb3+  IN  YV04  (Cont'd) 


SIGft-  TftANSII  10ft  8808*8111*1*5  if'-kfM  ? MO  > 2 AND  2MU  . 


It  6 

90  9 

3 

/*  9 

90  4 

3 

7F  A 

t . 

71 

5 L 1 0 

1.  >7  4* 

c » 

2.2 7a* 

OA 

1 . jP  )* 

> j 2 

l . 8 1 7F 

< 4 

6. A tC. t 

"2 

1.  •'  F 

) A 

61 

5 L 1 0 

7. »15* 

02 

4.68/* 

OA 

2 . 1 A* 

02 

2. 29  IL 

0 3 

1.501 

)2 

3.1  .4 1 

J 3 

49 

*c. 

6 

l 3.1/4* 

0. 

3. 34/1 

0 3 

2 .26  3f 

02 

P.t  2 »* 

O4 

9.0  *4* 

- 1 

l . '•  •.  ** 

0 3 

4 

7F 

6 

7.6  tn 

0. 

/.  31 7t 

01 

7 . 14  3* 

• 

1.619* 

* 2 

6.2  16' 

'4 

l . 2 f 

03 

H l 

5(1 

5 

3 1.  »/8f 

* 

A .9  * 3 * 

. 

6.16  3* 

J 1 

3 . 7 4 If 

04 

3. 4 3 *1 

<1 

7.  1 • 

')  4 

l 1 

7* 

5 

2.112*- 

14 

A.  s.9* 

02 

2.  1 78* 

CA 

4 .874* 

-1 

2.  >/7r 

r 3 

7.  7 l 71 

O 1 

3d 

■»i  10 

2.5/d* 

01 

1 • 1 8 l * 

* A 

3.  ICO* 

J l 

2.  3 3 4l 

04 

7.  / »•■* 

02 

6.9  1 ► r 

0 3 

•>8 

5G 

6 

1 3.  1 8 A* 

02 

1 .06  3f 

CO 

A .26  3* 

02 

3. 160C 

0 3 

1.90  3> 

r .• 

6.  *.  1 ‘ 

0 ’ 

2 

7 F 

6 

A.  )‘*4? 

O 3 

: .2 /At 

03 

l.  *91* 

-A 

2 . A 1 1* 

02 

«./l'  ‘ 

OA 

t. : ' <t 

02 

79 

50 

5 

3 6.  > *2* 

-0  t 

1 . 339* 

02 

l . 38  7* 

01 

l .*b7F 

09 

4.8411 

32 

: . 1 * 3* 

OA 

1 6 

7* 

9 

7.  77U 

0 3 

1 .998* 

01 

7.9/11 

02 

A.  If  2* 

02 

a.  i4Ci 

I It. 

2. 6,’»  t 

(»•» 

*9 

5r 

A 

3 1.AA31 

02 

3.68  31 

OA 

A .8 3 Ct 

0 2 

3.9t  IE 

01 

9.2  / 7* 

< 1 

3.  7f  d 

>3 

24 

7 7 

A 

2.  1 32E 

03 

* .9  02* 

CO 

1 . *77* 

OA 

J , HA* 

01 

1.771* 

04 

7 . 6 2 * * 

*1 

A 8 

5 C 

3 

3 9 . 6 4 4 t 

01 

9 .560* 

04 

7.61/8 

02 

9C5* 

0 3 

9.0891 

00 

4 . 8 7**r 

02 

?b 

7 F 

3 

2. 3001 

0 A 

1 • A 9 1 E 

01 

2.99H 

CA 

1 .f  H**r 

01 

1 .696* 

03 

9.  . 3bT 

9( 

32 

7 F 

2 

9.  1971 

C A 

l . 6A9  * 

02 

9 . 9 1 A t 

03 

2.P5AF 

01 

2.67?* 

O' 

2.  7 36* 

30 

35 

7 F 

1 

7.  H >26 

OA 

A. 961* 

0O 

». 3 3 61 

0 3 

6.071* 

01 

3. 7l5r 

C 3 

1 . A . • 4 F 

-01 

06 

5110 

2.092* 

0 2 

1 .212* 

C 3 

8 .2C98 

OC 

2.A17E 

04 

1 .04CF 

fi  3 

2 • 9 4 1 r 

,->4 

53 

5G 

6 

l 4.664E 

02 

l .A  73* 

CA 

1.2  35* 

02 

l . 731* 

OA 

2. 1 30* 

r 2 

1 • A 3 4* 

04 

8 

7 F 

6 

8. 16  11 

0 2 

3.366* 

01 

2.052r 

JA 

6.1^6* 

01 

2 • 0*36* 

OA 

9.692* 

0? 

77 

5 C 

5 

3 2.9  7 3* 

02 

5.8  72E 

03 

A. 771* 

02 

3.211* 

03 

1 .407* 

01 

1 . 72*.t 

03 

12 

7 F 

5 

1.226* 

0 3 

3.660* 

01 

7 .07  IE 

03 

3.63  3* 

01 

A.G9C* 

OA 

1 .C  3 7* 

01 

A3 

51 

A 

3 7.M9H1 

-01 

9.650* 

0* 

2.A1  7* 

01 

7 • 6. 2 A * 

01 

A.  1611 

CC 

, . 2 ' * 

0 l 

20 

7F 

A 

1.619E 

OA 

2.265* 

01 

5.651C 

0 A 

6.  *.9  *r 

01 

1.  3u9» 

t > A 

/.  8 70  F 

01 

A 5 

5C 

3 

3 3.A88C 

0 l 

2.3/9* 

C 3 

5.  >6  6* 

01 

1.31  7*- 

04 

2.039* 

f 

1.9  71 

04 

28 

7F 

3 

2.992E 

02 

9.198* 

02 

6. 1 dBC 

CA 

1.173*- 

01 

2.193* 

-01 

7 . 2 r fc  P 

-01 

7A 

9110 

5.  10  7* 

03 

1.311* 

C 3 

2.259* 

CC 

9.536F 

03 

6 • 2 A 1 f 

02 

1.1(2* 

OA 

St&PA  I R A % S I f I ON  PRllHABlL  IT  I E S PflUffN 


A AND  >*■(, 


1 

71 

61 

6 9 

6 

81 

1 > 

ft  8 

68 

7 • 

. 6 

9L  10 

61  10 

K 6 

1 

7*  4 

5G  4 

3 

7*  4 

5 L l 0 

9 6 t. 

l 

7*  t 

4‘.«  4 

7f  4 

6A 

5110 

2.  325F 

01 

6.69A* 

03 

1.013* 

03 

l . 1 *3C 

Ol 

l . 7 A A 1 

07 

4.  c 'A* 

00 

8.8  4b  C 

' A 

l . locf 

( t 

2.24  7* 

01  7 .71 

7 . * 1 A1 

t 

69 

9 L 10 

3.98  7 E 

G A 

6.1  71* 

02 

2.026* 

1 

3.  12AF 

03 

1.219* 

OA 

2 . LA  1* 

)1 

4.  in n 

OA 

2 . A J 6 F 

> A 

6.441* 

0/  2.1  ' * 

1.236* 

55 

50 

6 

1 

6.C46* 

04 

8.860* 

02 

l . 32"* 

04 

3 . 198* 

07 

3.7  2 7* 

r? 

4 . 1 7 8* 

02 

1.  3-H? 

. ; «. 

1.714* 

' *. 

8 . 64  2*- 

0/  2.7'.- 

1.1  7/f 

9 

If 

6 

6.040* 

0 3 

l .02  1 1 

02 

3 . J40» 

02 

3 . 464* 

94 

1 . *7 or 

02 

3.  7 >.  * 

0 3 

2.  IVt 

r.  3 

3. 47 A * 

02 

1 . . n r 

02  1.4  If 

*.  .41* 

CA 

60 

9110 

1 . J 3 If 

0 4 

9.364* 

C2 

9.41  31 

GA 

7.610* 

07 

( . 1661 

C3 

1. 9 MT 

0 l 

4. 7601 

« 3 

1 . » 7AC 

1 

2.  7 t* 

12  2. 

. . 3 /A* 

50 

5G 

6 

1 

1.400F 

G2 

l . 164F 

04 

2.589* 

OA 

2 . »6  7f 

07 

a.  1 r.n 

07 

1 .A  1 »l 

03 

2.  ' J4t 

j 7 

7.510* 

04 

/.•'.IF 

02  4.46*| 

2.  1 741 

0 

3 

7F 

6 

1.448* 

02 

1.121* 

03 

l . 326* 

0? 

l . 4Af,f 

re. 

3.  t 1 71 

02 

3.1*1* 

OA 

1.07  7? 

0? 

. 3 A ‘J  f 

1 

2 • 9 7 4 1 

0 3 4 . > >t 

3.  . 38» 

C 1 

76 

50 

5 

3 

4.19 JE 

0 3 

3.960t 

04 

3. 0 3 7* 

0 3 

7 . ?6 1 r 

r? 

1.564F 

OA 

•J.  RA  if 

12 

2.  304  C 

Ofc 

1.473* 

0 * 

7. 736* 

02  1.34/1 

1 . »6  3* 

C 3 

1 1 

7* 

5 

1.864* 

U1 

1.112* 

-01 

A . *9|f 

OC 

A . - *1* 

03 

8. 1 4AC 

( ? 

7.  « <«.f 

OA 

3 . 4 ' 3 1 

3. An/! 

• . 

2.2  34 

03  >.;  , 

1 . . '<;* 

( A 

AO 

9 C 

A 

3 

7.  17 JF 

J3 

1 .749* 

06 

3.62  *F 

OA 

1 . aa  r 

0? 

1 .6A  7* 

OA 

7.  31  r* 

02 

2.63J* 

0 1 

6.249* 

1 \ 

2.-14- 

■ 1 1 . 

•. 

: . • 6f 

22 

7* 

A 

4.436* 

02 

6.060E 

03 

2.  .IOC 

01 

l . 76  7c 

04 

9.  »8  1- 

01 

h . 8 < * r 

94 

1 . i-'-j: 

4.28  31 

01 

•».  7 3 0‘ 

02  3.0  . F 

7.  . »4f 

r > 

A7 

5C 

3 

3 

1.0/8* 

03 

9.186E 

02 

3.  14  6F 

C 4 

1 . 77?* 

02 

3.98  7* 

01 

1 .6A«r 

02 

2.C26* 

04 

2.024* 

7.  >8* 

Cl  A . , ? 

0 1 

1 . 7 f 4* 

r 1 

27 

7 F 

3 

7.90  At 

-02 

1.370E 

00 

A.A26E 

01 

4.  760* 

PA 

2.444? 

Cl 

7.4  77* 

03 

3.819* 

OO 

2. 1 7 A f 

-01 

2. *3QF 

07  >.  7 .M 

O J 

1 . 1 3* 

04 

31 

7 F 

2 

3.3716 

00 

7.441* 

-01 

3.  <2  3* 

00 

1.190* 

06 

7.78  7* 

02 

4.6  17* 

02 

2. 77 3 1 

-02 

7 . 36  7* 

01 

l .2u8F 

04  *.2f  JF 

7.  191* 

Ca 

73 

5110 

*.  382* 

0 ) 

« .268* 

03 

2 • 1 6 It 

03 

1.118*. 

03 

1.  1 4 4F 

04 

>.  7 4 4* 

01 

2 • 06  7 1 

CA 

1 . 30  3t 

3 1 

R. 4 iO* 

02 

1.-41 

C 2 

5A 

5 C 

6 

1 

1.  16  3F 

0 4 

2.0  16C 

04 

A .J67F 

0 J 

A . 64  8* 

07 

3. 771* 

0* 

7.4  . Jf 

07 

6.  0-  *» 

0 3 

<!  . * 

c4 

A.  44  3l 

*2  l . r 1 ? ‘ 

» . >4  5* 

1 

10 

7F 

6 

I.J9  3E 

0 3 

l .219* 

03 

6.26  it 

0 3 

1.2C  3* 

OJ 

l . 706* 

r 3 

1.116* 

0 6 

1.  '77 

» 

? . 7 1 

•>  1 

3.771* 

O'  » . A A • 

3.  . 1» 

78 

SG 

5 

1 

8. 18  ?E 

02 

7.636* 

03 

6.907* 

03 

6.99»* 

01 

1 .56A* 

03 

l .2 14F 

03 

H . 3611 

>1 

A . 1 JAF 

J 3 

7.'  -7. 

02  >./  /■ 

2.  . 1 3L 

02 

l A 

7 F 

5 

6.81 2E 

00 

4.6696 

01 

2 . >89* 

02 

2.8  3 9* 

03 

2.04  7t 

07 

3.  7*.  3* 

4 4 

9.4  74  F 

1 

4 . V 6A  * 

0? 

1 . 1 7 J> 

C * •.(•//( 

71 

8.  a 7* r 

CA 

AA 

50 

A 

3 

3.494* 

04 

6.711E 

01 

3.4 19E 

OA 

3. R 38* 

01 

1 . 6 1 **F 

09 

6.742* 

00 

6 . r 74f 

< , 

8 . 7 7 1 E 

' 7 

2.1  7M 

02  7.22j» 

1 ..  46* 

C 3 

3 3 

25 

7 F 

A 

1.179* 

G 3 

4 . 146E 

01 

1 . 1 2 6F 

01 

>. 

6 3 

6.424 

0? 

t.  '/s* 

07 

l . •* J * . 

l 

4 .A  76f 

7.7  A* 

OA  l . ? . 3| 

. »*F* 

C> 

Aft 

50 

3 

3 

7.52  7* 

04 

6.792* 

03 

2.791* 

OA 

2.  *62* 

01 

A . 7C  0* 

O 3 

4 . A 26t 

07 

6.  ««.  7« 

• 3 

4 a 2 9 4 1 

2 • j /Hr 

1 2 >.  . A 7t 

0 A 

4. i 98r 

P? 

f ^ 

30 

7* 

3 

1.6A0L 

01 

4 . 60  3 1 

01 

1.19  7* 

01 

A . 30A* 

OA 

9 . > 0 Z r 

no 

2 . / 1 r 

OA 

7. 4 '•>  1 

-.1 

.. 7/A? 

; 

1.4  3 7? 

C4  l.i  2 

2 . • 4 4 * 

04 

V 

3A 

7F 

2 

7.606F-02 

4.894E 

-02 

t . 361E 

0? 

2.631* 

OA 

1.  102* 

( 7 

».  3 2 of 

04 

•>.  2.,4* 

- 1 

J . 484* 

c 1 

3.  /«  8* 

ia  t • 

1 

1 . 7 7C r 

f A 

67 

5110 

3.93CF 

OA 

1 .968* 

C 3 

'.->2  If 

04 

A . 7A9* 

02 

1.6  3 7* 

(.'A 

1.1 7 1 r 

09 

7 . •*  7 3 » 

OA 

3. ICO* 

.e. 

7.  ,42t 

L'  >./•.,* 

1 . » =F 

C2 

* 

56 

5G 

6 

1 

A.  73  7t 

01 

9.173E 

03 

4.470E 

02 

3.608* 

01 

1.601' 

03 

2.9  , *1 

9 > 

l . 346 

■ . 

1 . 70 A t 

4 

2.  1 1 it 

0 3 2 . 1 * 3 ! 

1 ..«./* 

C 7 

t, 

6 

7F 

6 

1.  1*8* 

01 

1 .699* 

07 

2 .26  lr 

C 3 

9. 9}  1* 

03 

3. 7or* 

'7 

7.6  I'M 

07 

1 . 006* 

4 

1 . - M 1 F 

07 

/.'  >u 

Ca  r . 1 •. ; ‘ 

1 . o??r 

r , 

W 

63 

9110 

6.298E 

OA 

3.036* 

03 

2.C06* 

0 3 

l .672* 

01 

1 . C66> 

C 3 

1.3,1* 

OC 

1.7  41 

V 7 

>.9C  If 

2. 7->uE 

f 2 3.6*2* 

/.  . 7“«. 

rf 


TABLE  XX.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  THE  TRANSITION 
PROBABILITIES  FOR  Tb3*  IN  Y V04  (Cont'd) 


pl  I WANS  111  • A ►Mi  I'Jflt  I f If  «.  ill  I h 


ip 

si  10 

l.  74  tr 

s.  ,y  r 
l l.*»6C» 

I . I Me 
S.  !«.•»! 
I >.  ; '•)( 
«VJl  Pt 
I P.-fiUt 
l.HObt 
1 P.l  IS! 

5. MIt 
1 s . ) 7 U 

6.  S'.  7P 

t. Pl  tl 
l.srrfF 

l s.M»t 

)GbF 

1 

l.*M4F 

1 ».lS7t 
I.H7SF 
1 U.'iHPt 
s.  js  n 
l.  »i si 

0.  ISSF 
l S.bOlC 

1. 

a.  ri  7 1 


SI  10 

r 1 •>  . .<.H» 

3 1. 1 511 
' us  h.S/Hf 
. <•  l . P 1 ? f 
-<>o  7 .«)nc*t 
0 1 1 . IftOI 
• 0?  '.*<>SI 

-0  1 S.SIFfc 
\ . 

■ . 

. -j‘.  I.IMOC 
:-0i  I.ISftP 
-ui 

. 00  I.TIU 
i.)  i.ssf t 
-i,l  i.oije 
- -0  0 I.SS1P 

; c i h.  root 
-os  i.Mfl.n 
: os  >.e»>st 

0 1 l.H^Sfc 
OS  *.P0P( 

-U1  /.lost 

-0  6 l.’.bOt 
: 0?  l.SSht 

: oo  i.60*p 

-0  1 I ..MSP 
us  1 . SoSt 
IS 

) r f s 
-C  > i.ftut 
-OJ  P .S'/SE 
< i ; .o  Ml 
.<  ».7S5f 
-v,s  l.7?Jt 

0 1 1 .1  HP 

Oil.  HM 

-js  S.627P 
: ..87SL 

-l.M  6.66  IF- 

- s i.jrr*:- 
-oi  /.srsp. 

02  1.0  71ft 
0 1 1.16/6 
- S.USCF 
-o?  o.isr  • 

-OS  . .ftrtSj- 
■,  i f .t  tut 
-Of  *.016  ■ 
..«•  “ . i isf 
■ Jl  1.1  Sit 
s s.uur t 

- /.  Ubf 
-.6  I . 7021  ■ 

OP  l.iist- 
-f  l . 1P**F - 
-U*>  “.SOSt- 

01  6.7M7. 


01  l.lCflt 
Os 

-01  1 .iJi'l 

-0  1 S./J.JP 
. oi  r.ri-n 
-op  i.pun 

-OS  2.1747 

; os  4 ,o  i it 
-Os  ).HU 
05  4.270 ( 

CS  l.Jllf 

01  l.,SSl 
-Ot.  l.sSftF 
-Cl  1.  H6t 
-01  1./1SP 
Os  1 .s<*st 
Cl  P.ftSH 
-OS  7 . vi  l SP 

01  l.so.**- 

-OS  I.C07P 
-Os  H.vjSSP 
-0  1 s . tt 'it 
01  P . -j  ft  1 p 
CO  P .6S  7»| 
-Os  ►..>►>/► 
Os  l.JOSF 
01  6./SSE 
-0/  ^ . 11HC 


-OS  l.lS/r 
-OS  P. I iPf 
Cl  S .sSSf 

•)1  1 .,  osf 

-06  3 ...  1 71 

oi  l.jhsp 

CP  P . 16  IP  ■ 
-07  1.-»11F 

0 1 7.))6f 
-07  l.JICt 

■ U 1 4 l r 

• Or>  S.sOsfc 

OS  1 . . ICC 
OS  t . I 1 sf • 
CP  1 . ’ 6 S* 

■ ;s  p , «, 

- “S  l . _ o',r 

Cl  1 .S6S‘  ■ 
•*’S  ".JVC 
M '•.l  1st 
OS  I.  IS  S' 
CC  P . it  p\ 
■OS  S . »S  )f 

is  p.  ,t  n 

01  l»*P- 
Ct  6 . S 7f P 
■06  u.p  r i ► 
CO  ?..’l  7r  - 


I 71  6 
3s  >..  rr 
Os  ) . is  1 P 
OC  1 • • 1 z»  - 

-01  / . tssp  - 

OS  ft.ftls* 
-01  7.  1 Jlf- 
- cp  I.s rpt- 

0 3 1.9t><f£ 

, 1 . ' M-  - 

os  i .si  ir 

)l  k.*c«c 

OS  1 .9S?1 
-Os  1 . 6C  ftp  — 

-os  a.  mit- 
-o:  s.7H»t- 
os  7 . v.st 

01  h.ttf* 

- C S 7 . s 7sF- 

0 1 6.  ?**  7P 
-01  6.  /Ml  - 
-OS  l.HSl  — 
-Cl  S.S'Ml- 

.1  1.6161 

01  s.  /Sst 
-0^  ft.SSSP- 

OS  S. 7H6 P 
0 1 1 . 7SSr 
- 0 l ».ls’f- 


US  S.6SHI 
CS  1.C61F 
’ : t 6 . Pt-'ib  - 

IS  ' . ' s*  - 
OS  1 . 1 <’ -»t 
Oi  l.MSF- 
OS  ^.ss?F- 
JS  2 . 71HR- 
OS  > . S 1 1 c - 
UP  h.i.bPr 
Cl  l.CIK 
01  2.  I 7?F 
)t  7. 71^6- 
OS  l . 71  If  - 


■ Jt  l.S/St- 
• !.’))• 
os  £ . iriF- 
1.7  7SF 
Ji  7.C17C 
0 p p.  r 1 >r- 

0 / 7SSF 

'»  6.l7?t 
Mi  -1.  is  ti  - 


SI  S 

iF  -OS  1 • ft  /S  1 
• -06  1.1171 

F 0? 

I 1 'll  S . t .11  . - 

' ► - J •»  ».ssrti 
» OP  H.1711- 
f OS  1 - l 1 s I - 

" -OS  7.^181 
)s  l . 7 tp  . - 
» -06  S.  1 7-.  . 

Ip  - OS  l.LSft, 
f-ls  l.f.sll 
r 0 1 1.77)  - 

( OS  1.  i H V I - 
If  OP  1 . IS . - 
IF  - 1 •>  1.  /S0‘ 

L-O-j  S.  isS  L 
f OP  s.  i isi 
P-OS  l.Plli 
F 0^  -7.1111- 
1 OS  7."7  )|  - 
I OO  1 . I'  ll  - 
e-os  v.ibii 
F-Ol  F.i-Sjf 

i 

e-QP  7. .-7  si 
t-OS  l.  1 7 1 
F 01  1.  tap r - 


* - )6  I . 70 1 * - 

C-0-> 

i t>  l 7..  1 l.  - 
1 /I  I.S  /If  - 
r-Oij  ).-)»! 
f 01  7.  766  ' - 

* "S  1 • ,‘I'S  i - 


- 07  7 . | .»  6 I 

-is  .Mill 

-Os  1.6S»f 
OS  O.HOJt- 
. 1 l.S«6l  - 

'i  i.nsf- 


OP  l.lhOt- 
-01  l.P^Pf 
ip  s . i.- a ■ - 

os  r.  • »i 
P 2.6-Ti  - 
- ’ 6 • • ' 

- >6  p.  rpn 
-op  i.r/st- 

-OS  7.CS.M- 

-01  6 . s » H 1 

- 0 ? H . < 7 6 » - 


s.7  7| » ( ! 

J.  1S*7P  t 1 

..II-  ’ 
6.  iiMt-  i 1 
t 6S[  . 

S .6  / 7f  - 'S 

? . 1 - I f ? 

1 . 6 ft  7 1 u .' 

3. /Ilf-  * 

7 . ■•  7-7f 
1.71/1 

K. 7)')l  . 
7.00  7E  - . t 
P . /ft  *f  - . • 

1 -i  l*f  - * 

6.  >0 If 

ft . issf  ■ s 

s ..‘Ml  • 1 S 

' . 1 / 7 - 
?. : isf-M 
ft.  1 1 11  - 1 

6. ft 6P -0' 
1.17.1  i 1 ■ 
1.SS7P  1 

l . s 7 7 | - 7 

l.ft7sp  / 

/.ll'/l  is  , 

s . IftSf  - r-  •• 


. 6 7SF  1 1 . - . 

.s  th  - >■  i . ' if  i 
• o^/ip-uft  o.fti/UC 
. . S 7 f f ■<  . i S'  - i f, 


N 

A 


TABLE  XX.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  THE  TRANSITION 
PROBABILITIES  FOR  Tb3+  IN  YVO4  (Cont'd) 
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TABLE  XX.  SQUARED- MATRIX  ELEMENTS  PROPORTIONAL  TO  THE  TRANSITION 


PROBABILITIES  FOR  Tb3+ 
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04  3.378C  04 
07  2.  16  3F  04 
036. »62t  04 
0 3 2.6  76F  0 3 


Sfi 

4F  9/2  I 
2. 71  OF  0? 
1.77  36  01 
6 . 96  1 f <? 
2.6441  00 

M.HOIF  -? 
1.041*  04 

6 • 76  9f  f? 
4.147F  <*1 
l . I 5 1 F 04 
6.ll4f  02 
6.461T  o 0 
7 • 7 * >F  01 

8.06  76  02 

4.579C  01 
1 . 65  2r  01 
l . 77  'I-  - 01 
1.79Pt  03 
6.994F  07 
4.43SF  ol 
4.4  POP  02 
7.31  7*  *4 

2.5066  02 

3 . 7 3 6‘  *1 

3.345F  01 

4 . 7 8 Hf  O? 

2 . 60 1 f 02 
9.82’  .1 

3.026'  02 
P.076F  02 


31 

60 11/2 
6. 7' If  03  \ 
I . •>  660  ) 3 I 

..*>/»  02  1 

l . 0.  /*,f  0?  i 
-i».  . IF  02  . 

I.  |P7F  07  * 
/. 95/F  04  i 
6.63*  6 02  I 

4.«*/)c  00  I 
4.9  ,’F  03  ‘ 

7.4  !lf  02  , 
1.76SF  03 
I .609f  04  ■ 
A.  6f*6F  03 
' . b 6C  f 03 
3.0  Mf  04 
1.C46F  03 

I.6PCE  06  1 

1 . 44  jr  J 3 . 
4 . 67  °f  03 

4. H97F-01  , 

5. f 336  03 

1.7636  .)  3 
4.  16  76  04 
4.9<*F  03 
3.428F  04 
♦*.  * 6*  * 07 
7.H97F  03 
1.S76F  04 


2 6F*  1 6 7 

31  H..811 
04  j .99  16 

1 4 i .4  30  f 
4.3846 
.4  1.  770F 
04  2.1>49F 
4 ..  3 3.  I 

Q 4 1,6946 
-0  1 6.0/4F 

..7  1.2 11E 
,44.  7P36 

01  I.l3l6t 

02  7.4 *6F 

r O'  2.S69F 
- 1 7.  S7-* 

7 1 • 604  F 
r 114  4.;-  i/r 

t .1  7.2.16 
* ♦ ' /.6/6f 

( I 1 . *19F 
1 1 . 1 ICr 
.2  4.647F 
1.1/64 
V / . * 9S f 
* 1.0256 

( I 4 . R 4 l ' 

j3  ' 

4 1.767F 

» .<*  1.S34C 


• 61*1  3/7 

JO  4 . 08 7£  03 
0?  1.0116  01 
4 7. I 14f  07 
1.7  1.38  ft  07 
04  ».i*3SF  02 
04  7.676f  07 
0 3 1.4  4 31  Cl 
04  l.«l  IF  01 
ul  7.7*3'  07 

04  1.4,4'  C4 

j4  6 . 4 / 4 i 03 
03  5.117F  O' 
')  J 9.  Ih9r  03 
0 3 7.2  72*  C 3 
0 3 2.9Q5F  *J4 
03  8.0031  04 

03  4. r 1 \r  0? 

0 3 7.  3 7 7F  03 

01  **.S-4F  C 3 

04  S.61SE  04 
•?  6.  ’4  |F  0? 
<3  I.  »>PL  C4 

1 . S*  7t  C4 

04  3.  144t  04 

05  8 • l 4 j F C 7 

t 1 8 . 1 9F  0 3 

07  1 . 76  3k  '4 

I 4 1.  47  IF  04 


Gfl  1/7 
•>./♦.  If  04 
t . /7f  04 


l .0  •(  T 04 
1.7/66  07 
1.2246  ,4 

/ *f  - 

4.  1.4f  4 

7.77* f 04 
1.8*26  >3 

>.6l4f  04 

6.1161  4 

4.4  H » 
1 . 14SF  0 1 
I.C48!  4 

1.1786  04 
7.  < f 4 F O ' 
:.7I6F  *4 

1.1  ’'k  7 


. 6 

6F 1 1/7 
1.4716  04 
5.  5 Iff  04 
’ . 6 1 9F  O' 
4. *.406  oi 
1.8 T9f  03 
/ . to S 7f  Cl 

1.7  6 7F  04 

4. 7 8 IF  04 
I.  J99F  C? 
4.  I 13F  k 
7 . «6F  "7 

R.  < 77F,  04 
I.  to  Ilf  04 

1.4  301  04 

7.64SF  14 

4.^8B*  03 
2.1  sir  04 

. “»  4 4 F l 
1.J9  7F  r3 
I.774F  C 3 
*.  **“ 
i . . 7 7*  r 4 

I . • 77* 

l.toSSF  07 
7.  747k  Cl 
4.3801  1 

• . 'hi 

S. >8tof  01 
I.i20f  04 


TABLE  XXII.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  THE  TRANSITION 
PROBABILITIES  FOR  Dy3+  IN  YV04  (Cont'd) 


SI6MA  TRANSIT  19*  RROS  A 6 1 1 1 1 I f S »f»NT*-N  *NU  ' 


1 6H1S/2 

It  6*’ll/2 

21 

26  <,»  t 1/2 

S 6H1S/2 
to  hMVS/? 
t r 6M1/2 
2s  i.f  11/2 
Sb  ',r  t/i  j 
1?  6*  1 1/2 
IS  6 7 T/2 
<.1  6l<  7/2 
As  oF  7/i 
S I 6*-  S/2 
AT  bf  S/2 
SI  61  1/2 

2 67"  IS/  2 

1 A 6H  l 1/2 
20  6H11/2 

2 7 b»  U/2 

ST  <,r  1/2  J 

2 T 67-  i/2 
IT  67  7/2 
IA  6H  7/2 

A 7 e>7  7/? 

AA  b>-  S/2 

st  s n 

1 o**l‘>/2 

II  67-1 1/2 


7 6F-IS/2 
it  oHtasi 
21  6711/2 

26  6f  11/2 
S t>»»lS/2 

1C  6711/2 

1 7 6*  11/2 

2 A 6*  l 1/2 

•>6  A 7 1/2  i 

32  6 F 1 1 / 2 
IS  6 F 1/2 

A 1 hh  7/’ 

AS  6 F 7/2 
A 1 (,c  S/2 
A/  6f  S/2 
SI  S f 1/2 
2 6**16/? 

1 A bMtl/2 
20  6MU/2 

27  6711/2 

S<7  Af  7/2  1 
2T  6*-  7/2 
IT  6*  >/2 

3A  bC  7/2 

A 7 bf  //< 

AA  67  s/2 
SI  S 7 S/2 

8 6HIS/2 
13  67-13/. 


67  7/2 

1.16  77  OS 
3.  7 1 If  0 1 
1 . 1 7 7f  00 
I.JC/L  J2 

1. sOOt  Os 
?.  > 1S1  0 3 
7 . 7 1 Of.  0 3 
1 . 7 7 ►.»  0 * 
/.GOU  OC 
1.17-t  0 3 
2 . 1 1 If.  «Jl 

2.  -.6)7  02 

S. /1AS1  01 

1 . 3 Ilf  US 
1 . 7 7 27  OA 
2.6267  J2 
s.J2lf  0* 
2.6  2 If  OA 
ft.jl/f  02 
1 . i ; 17  0 3 

2.. /A0C  02 
s./.-***  os 

1 . -s27  OS 

1. H787  CA 

T. 03S7  03 
2.3  177  -A 

5 . 2 l S i S 

2 . >s  »f  is 

1.677,1  02 

>7 

sf  T/2  I 
S.s  l If  0/ 

H. o7S!  U I 

I. 270 7 0. 

7.. 2‘U  - Jl 

1 . 7 ■>  Tf  01 
1 . 7 1 Of  G 3 
I.70S7  *1 

1.117)  01 

2.  <111  G A 

?.»Mt  0 2 

6 • A 6 1 f -01 

. 

1. A-*0f  ,1 

l . • I J 7 1, 

1 . 7A  71-  OA 
l . 1«SC  Ot 
1 .20  77  s 
S . -i  6 r ' - , I 
7. IS  Of  I I 
S . ( T 71  OA 
S. 16 M 02 

2 . AS  ft  0. 

2.6637  'll 
1.  7 sf  0* 

1 . 6 6 S!  u2 


6M  7/2 
l.OTSf  02 
1 . OP  1 1 '* 

7 . 1 >AF  0 1 
2.7727  V 
. ?A  < 

1. TOlt  OA 

1 . A l 77  r-A 
I . 2r  71  02 

6.  Is  OE -01 

s.AAbf  01 
S.7M7  01 
l.6«se  OA 
7.08SF  0» 
2.0F7  7C  Os 
A.PlTf  01 
2 • T3St  02 

2 .  C007  02 
2 .08  ,1  06 
l.f-.-ir  oa 

1 . SA  It  IA 
S. 3 7Tf  01 
A.fl’F  01 

7 • S 2 3 1 02 
1.017E  OA 


67*  7/2 
?.rs»F  Os 
i.CAAL  02 
I.  l>'f*  -01 
1 . 7 7 7 t CO 
2. OOF  00 
I.  7S7t  02 
I.ISSE  01 
1 . 2MTl  02 
s . Ms)  01 

S. A2SF  01 
**.3S?r  01 
1 . 1 1 At  OA 

1.  .7/7  O/ 

2.  ’221  0 1 

7.6’b7  01 

5 . 7 7 7 r si 
..2bSE  01 
l.»‘,S7 

2.1127  ° A 

T. SASt  02 

1. /SSc  OA 
i.7 rt  "i 

2 .  A A 2 7 OA 

1 

2.2SS7  da 
2. OS 2‘  "i 

6 . A s 6 7 0 A 

i.llsf  PI 


A 1.3  7M-U. 

, •.  7 . 222  7 ' > 

>1  1 . lu  77  Ul 

< . I . « lb*  'A 

i 2.17D  V, . 

t 6 • ft  Wl 

- s l .21.  U - 


2 6 . 2 1 S l 
• - 6 . » 1TF  ( . 
a s.MM  ..a 
,A  s.  1 7b  I .)  1 

OA  1.12-7*  ). 

I 1 ..3737  Hi 


1 . 7 1 A ) ,, 

6.  I fll  G S 


)•  I S/2  M-ll/2 

. n 1 1.2217  OS 

s /,*  d . I C 67  G 1 

A Si  '/./**'  '■* 

. I-  03 

, . i 

/ -f  i.1  ft.  7T7F  C 1 

1-  - r . • J T 1 7 02 

.A)  >2.7111  'A 

I > I-1  - : 

1 127  , -j.oftpl  ( I 

•-*.  ,r  .)  S.mt  07 

7 .SC  U<.  1 • 2 6 S t 0 3 

i s 1 . , 10*  ,< 

-..si  *..7(*«r  ./ 

1 -I  •<  7.  • 7Sf  .1 

- . 7-  1 2.  I 707  Cl 

7 . V . . J 77  * OS 

, . : s '<  s 

il  i *).l  ITf  02 

17)  1 6.  ,1S*  1 ^ 

>7  31  ' 1 . A ICF  7 1 

. i.  6SI 

'.!  2 1 . 1 H If  OA 

. *>  h|  Os 


32  1.1.1*  1 1.'  287 

02  ? • S l 2 l 1 777,7 

OS  2 . IS?)  s . .s;lrl 
i I 7.  - 7 u 2 I. f lef 


TABLE  XXII.  ‘j^U/VRED- MATRIX  ELEMENTS  PROPORTIONAL  TO  THE  TRANSITION 
>1  OBABILITIES  FOR  Dy3+  IN  YVOu  (Cont'd) 


fMASSItl'-*  ' UUlimiS  U|  ' - 


7 b His/? 

tl  OhlJ/. 

21  6H11 / 2 

lb  t>  * l l / -• 
t 6*tV. 

. 

I 7 r,HI  / 

? a 6ni/; 

- I •*/ 

y?  (.mv 


<•*>  bt  //.* 

o b *•  •>  / 

« i o*  ^/, 
si  t.r  4/? 

7 oH|S/2 
>-i  4/  < 

<»*'ll/  2 

?7  6HI/? 

•»  kf  'll  l 4 
2 # 6 **  •#  / 2 
4^  6*  <7/2 
14*  6**  7/2 
4.  7 6*  7/2 

4.4.  *n  5/2 
5 1 (>*  5/2 
H OH15/2 

\y  t»»*n/2 


n 2i  ?•  *>  1 1 ' 

,/2  6H1W?  t.MU/2  *>MW2  6HV5/?  ,6Hf\flf 

; i-i?  ».{,/*»*  01  4.*>4M  05  3.210F  04  P.J75f  C 3 'f  01  l./ljf 

. o»  l.HH-11  4../YII  Ul  fe.MOF  Cl  '5  ’.HM  01  H.'.AM 

•M  (4.  k.T-tif  ol  l.?4?*-l?  l.fc,2*-  05  ‘..‘.111  ft  6.1.'-  M 6 . 0 11  I 


V-..01  1 /.’./l"*  01  i.5/?r  05  -..A4.U-15  P.04.C-  ? ?*  t*  * r » 1 1 '?  !\ri 

w«»  ui  i.</s*  05  4. » 4.  i if  1.5  2.0ACf  "2  5.  1 1 f'f  - 1 2 >.  /‘•'•F  '1  l.-M'  l 4.  i.ho,* 

4.,..  if  0 1 2.14-lf  01  6.111*  01  !.?!«  05  4./56r  ul  6 . > lot  / 

l . f » c*  f.4.  H.S4.6t  01  5. .Ill  02  6.RCU  05  l.HMI  C5  6.  •»!'»(  02  1.6/5*  -l*.  2.502C 


1.615*  05  6.111*  CO  1.290*  01  I.C65T  01  l.^b?* 

4.h  It  j<  I.H15*  1 5 . / 1 6*  02  2 . w 1.'*  'I  5.4.H1! 

^.l*“*  l 2 I.//61  02  1.156*  J 5 1.50?*  /!!  2.655* 


6.  I I “*  C 2 I . / (6*  02  1.15  6*  J 

1.0251  1 . 1.6?  1‘  05  5.19*1 

2.1'lf  •/?  i .5  AH  t 05  6 . / 6 6f  0 


01  1 . *46  2*  05  1.5»  5f  06  2.502*  * 4 / . <•  l I * - 

01  5. 681*  < 2 1.1/6*  02  1.601*  'l  1 .56-  * 

01  2.6551  "6  '.'J/’.P  06  1 ,5bbV  * 0.*6t* 

00  3.506’  oi  J.;  j M t 01  1.6661  1 6./-4/1 

02  5.5?  If  fl  l.  ■**>•#£  0?  1.*'/*  ' 2.150* 


6.524*  00  3.506’ 

6.J16F  O?  5.52  1* 


.I.nit  Cl  o'.nn  oi  i.  IM  09  !.1‘1‘  fl  9.5li>  <,<  l.!/"l  c <■  MS«‘  '•  6.665t 

1.3961  01  1.1501  0<  1 .6961  o.  ‘-6161  05  1.1911  Cl  I.IW  i*  i-41» 


2.16  3*  4 3.868*  01  2.86  01  06  2.1  M*  03  5.6  151  06  2 


02  6.  4/0*  01  1.18  1*  0 3 5.0*44.' 


. 806  < 0?  1.114 


6.98.1  o'.OiOt  06  5.6  161  ll  6 . 8 lit!  05  6.901'  09  9.1W  09  ? . M 0 1 l<  '-O'?' 

3. 0931  09  •>.5591  05  9.6?»l  01  1.9«M  09  l.!99>  09  I.VH,  05  1.99  91  . llOL 

1.9661  09  9.  51  11  01  9.8981  01  8.00  91  08  7.569'  0!  1-  9689-01  ?.8,6l  • 1 1.9951 

6.0/6,  08  !:im  08  9 . 18  1C  08  1.689C  05  8.66  9'  '<  0,  8.  .90.  1 8 9.999, 

9.961'  •■:  1 .9081  01  8.:il>  02  1.899'  02  1.69  9'  »1  1 . 969>  1 J ^.98j,  ■.,l9t 

6.99  1.  00  1 .8986  06  5,.M<  ’•  5.6659  06  9.001'  22  9 • ' 6 ' 1.9"  6 . .9”. 

18'  .2  1.12  91  06  6.551'  05  5.619  CO  6.6)’-  •,}  9.C>1'  01  1 • « • l.  l> 

1.566.  O'  1.99K  05  8.0161  06  9.966C  09  1.696'  09  5.6  99'  05  1-1*14  rl  9 ■ 

1.51  91  09  6 .8999  05  1 .6  9 9.  06  1 . 111'  06  1.9?9'  0 9 |.C96>  05  ?.  9 99  t l 

5.  9681  0 . T.510C  01  1.5 10E  06  1.  99.'!  01  7. 996.  05  1 .869,  01  1.596,  . ..0  1 

9.5161  06  5.191'  01  1.1651  06  5.991,  01  5.5  96,  06  1.9'"1  06  I.™'  15  1.1.91 

1.0  1 1.  0 1 8.9961  06  1.658,  C’  1.19.51.  01  5.196'  -2  ..  7"  09  5.9151  , ..  C 

6.  1111  09  5.951C  00  °.1J8C  0*  9.C66E  06  ».901‘  09  >.691'  1..55'  j5  .. 

61  68  69  69  99  5 l‘  ' 0 

6H  155  61  1/5  6"  8/5  61  8/5  61  99?  6615/5  66115?  66119. 

5.151C  C5  8.605C  Cl  1.1961  C3  5.368c  o,  6.13'  Ci  6.C£'l  C9  3.360.  "6  ..-9>,l 

1.8  191  06  1.  1911  05  1.1501  03  9.  “68'  03  H.1I0'  "3  9.0/"'  06  9.  '•',.' 

6 .691  1 1 016'  05  1 .6  .6,  06  5.8695  06  1.18U  03  1.5I6C  06  6.6/0'  "1  8.9,., 

9;.)5m  02  ]:V»ll  09  i:61«  02  2.^.  Cl  9.0»6.  ci  6.-l.t  03  ,.,86'  ,6  1.911, 

9.853C  01  9.531C  06  1.1191  Cl  6.6391  06  6.6061  "5  6.K9I  03  3.  169c  .6  ..69. 

1.58  11  05  1.358C  06  1.1181  06  5.9011  09  1.11  11  08  6.1086  03  9.  1116  05  3.766C- 

1.33  9C  01  5 .6981  06  1.6C6E  03  1.635c  06  9.599C  09  5.6101  03  1 - >'•  ? ' 05  5.1961 

5.191'  06  6 .6656  C3  9.96  81  02  9.01  9f  03  1.55"'  08  9.(  95'  03  9-jlO'- 

5.0061  05  1.1  166  05  3.9916  01  1.966'  05  6.68"'  01  '.!6«'  01  3.1, '81  5 6.61  , 

5.69  It  01  1 .5921  06  1 .16  91  05  2.3901  06  6.18-  06  1.306  03  8.  56.  O 6. OIK 

1.0611  09  9. loot  06  9.3911  05  5.9516  06  8.9666  03  6.1666  01  9.1  II  03  1-19 

5.5196-11  6.1561  09  1.9511  06  5.1151  06  5.916C  03  1.0951  03  9.181c  u .5931 


A.4,*>*f  01  ‘..not  *.4.  *>  . 2 Z **  l 


1 ./>S  /f  >1  1 . 3?  2 • /M  J * 

0.001*  '.’2  •*.'.<  k'  02  * • 40H I 
03  *t.C  *1*  01  l.’V.' 


4*  * */?  * C*  l 1/ 

i 4.  ».t>C2F  or  k.l*f 

I . ulSF  1.X  * . / U I 

4 4.  . / Jb»  C?  | . 14.4.*  0 

<5  * 2.  **  »2‘  01  t .4.  1.  • 

1 4.  C 2 ? . •>  * > ‘ 

0-  4.1/H'  C?  b.'4/o* 

4 1 .*>0  41  01  1 . *4  b*  *> 

1 * l . <•  <i C 0?  t .CC  Lt 

• 2.  r.  -f 

O*.  2,  1\  0?  I ...  I I ’. 

0 4 l.'./l'  C2  6.  '•  «c» 

0<i  2.1*  6f  G<  ' . c - ' l ' 

j4  1.116*  02  1.2*2* 

02  l.“/l«  C?  I . I *-  /» 

' 1 1 . >4,4.1  0?  ».•»/’* 

( i 6.66Pf  Cl  < . I * *' * 

0 » y.  4.6*  01  1.4  'f 
•J  * *>  . 1 ■>'  0?  j . / 'tr  '■ 

0/  k. » /fc*  01  6.C  </*  * 

U 4 2.  Ci^iM*  00  !.«.  '•* 

.12  f.^ru  04  ?.  M* 

06  1 . /*.  /‘  L?  4.2 

0 4 -4  . 1 - 1 » r0  ‘ •*  ' 
4 >.120*-  r? 

0 J 1 .<■  - Mr  Cl?  1 . . : kf  . 

)k  1 ./?6*  0?  I .?'•■’*  ' 

5 4 l.’  /V*  C<’  7* 

4.  1.2  7 /*  01 

'•6  l.hrl  O’  • • ? 1 1 ► 

. / -J  > 

6fii/2  A*  */ 2 

- 4 2 . 1 / /*  J*.  i.i  * 

M /.  46  4--  »,6  ..  . ■ I • ' 

•.A  i . “►  > : 4 * . «•  *f 

(•»  6 .66  /f  04  1 . 6’  /* 


1.26J*  04  l.*B0fc  03  4 . 020t  03  2.2A7E  04  1.9bSf  04  ?.?R/f  06  I.IS1‘ 

7.62/1  C.  6.A28E  CJ  4.26  4*  02  !.*><•**  04  R.2RZ'  4 *.?24.f  04  1.4  461 

1.-4/’*-  C 4 -..C'W*  02  l.1->6*  02  6.»12*  Ul  3.2‘/6‘  01  4.CW*  0?  2.1*>>« 

00  0.1  /6f  04  l .^Of  0*  l • 6A6C  03  H.6l0‘  rl  l . A / -*F  03  ? • 7 > J <- 


• ? i.?67 r 
6.1/C1 
6l  3 • C 6 2 t 


I.A/4F  03  2.  /1  IC  3?  1.4  44* 
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TABLE  XXIX.  SQUARED- MATRIX  ELEMENTS  PROPORTIONAL  TO  THE  TRANSITION 
PROBABILITIES  FOR  Dy3+  IN  YV04  (Cont'd) 
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TABLE  XXII.  SQUARED- MATRIX  ELEMENTS  PROPORTIONAL  TO  THE  TRANSITION 
PROBABILITIES  IOR  Dy3+  IN  YV04  (Cont'd) 
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TABLE  XXIV.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  THE  TRANSITION 
PROBABILITIES  FOR  Ho3+  IN  Y V04  (see  notes  to  table  VI) 
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TABLE  XXIV.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  THE  TRANSITION 
PROBABILITIES  FOR  Ho3*  IN  YVO4  (Cont'd) 
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03  7.3S7E  03  7.891  F Ol  1.501b  OS  3.2S7F  0 3 1 . 7 75E  01  2.487b  OS 

OS  3.182E  01  5.5651  03  8.5S3b  03  1.205E  02  1.981E  02  1.310b  01 

OS  1.8S9F  00  S.890F  02  1.602F  03  1.869E  02  6.5  <5F  03  6.  h 7sF  C3 

03  S.820C  02  5.566E  01  2.119F  03  5.S08E  Cl  S.SJ3F  OS  s.4,i9F  qi 


r 


TABLE  XXXV.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  THE  TRANSITION 
PROBABILITIES  FOR  Ho3+  IN  YVO^  (Cont'd) 

I 

* 

SlbMA  lUNSIllON  MOMKIL  l»|ES  HE  1 WEI  H 2«U  - * AND  ?«U  ■ 2 


6S 

70 

7 S 

60 

1 1 

2 3 

26 

IS 

S6 

SS 

62 

SF  4, 

SF  3 

SF  2 

SS  2 

S l 8 

SI  7 

6 1 6 

SI  •> 

SF  6 

si  s 

•>»  S 

6 

» 1 

8 

l.siot 

0 3 

6.SS8F 

03 

7. 19  OF 

02 

s.sisfc 

07 

9.  l?8E 

02 

i . SHOf 

0 3 

?.076r 

OS 

9.  7 60f 

02 

1.87SF 

OS 

1 .962 1 

02 

2.SF-H! 

03 

l 8 

S 1 

7 

S.072E 

02 

l . 60S E 

OS 

2.7101 

03 

l . 196F 

OS 

1.0  3 3E 

os 

l.  319E 

02 

6.2S3F 

02 

2 .3281 

OS 

3.  33S1 

03 

1 ,3S7f 

Os 

S.  7 3 1 F 

01 

30 

si 

b 

l. 1 7SE 

0 3 

S.1SSE 

02 

2.  3 3SE 

03 

2. 799E 

03 

1 .039F 

os 

H . S S 7 fc 

01 

S.6S01 

03 

1 .262fc 

OS 

3.69SF 

OS 

M.6S9E 

03 

2.2CS1 

cs 

4, 

s 1 

8 

2.S?6t 

Os 

S.SSSE 

OS 

2 . 0 OOfc 

OS 

l . S SSE 

OS 

6. 908E 

03 

S.SSSE 

OS 

2.  *1  1 E 

03 

8 . S86f 

00 

8.20  3E 

01 

6. 269E 

01 

1.6  ?3F 

CS 

16 

6 1 

7 

3. 80  OF 

02 

1.89  IE 

02 

1.  331E 

OS 

S. 3 1 6F 

os 

1.083E 

OS 

3.6S9E 

02 

1.06SF 

02 

2.S89E 

00 

S. 7S  II 

03 

S . 0 0 2 fc 

02 

7.  OIL 

C 3 

2 S 

s 1 

b 

H. 9SS1 

0 2 

1 .S321 

03 

1 .3021 

OS 

1 .osu 

03 

S.S39F 

OS 

1 .0281 

OS 

3.963F 

02 

1 .SSOF 

02 

S.663E 

03 

1 .9 ISF 

os 

1 .6961 

C 3 

36 

S I 

S 

*.62  3E 

01 

1 .8S3F 

03 

2. M 7 9F 

OS 

2 • 3S  1 E 

03 

S.2S  7E 

03 

S.226F 

OS 

8.P73E 

02 

2.8SSE 

02 

1 . 32  *fc 

02 

S.SUfcE 

0> 

H . n 3SF 

03 

s 1 

»F 

s 

H.  )JOL 

-01 

S .8  79t 

03 

6.48  3L 

0 3 

7.9C6F 

00 

1.07  'E 

OS 

S.022E 

0 3 

6.S  7SL 

GO 

1 .89HF 

03 

1.  3g0F 

00 

1 . IS9F 

02 

6.O07F 

C2 

S 7 

S 1 

4. 

1.  7 7-jF 

03 

7.9S«F 

03 

3.1  7 OF 

0 3 

H.026F 

OS 

l.i  III 

02 

7.1  C01 

03 

6.22SE 

03 

1 . 70S  E 

OS 

1.2  721 

Cl 

t.  3S1E 

02 

1 . 1 79E 

03 

6 7 

6F 

s 

2.S2  3F 

0 3 

8. 718E 

03 

1 .SOSE 

OS 

3.922C 

03 

S.H89F 

-01 

2. SSOf 

01 

S.659F 

01 

1 .0  30f 

01 

2.0301 

01 

1 .86SE 

00 

S.olOI 

C 3 

69 

SF 

3 

3.0  * S 1 

os 

7.6S0E 

03 

2.331E 

-OS 

7.  HS3E 

01 

8.20SF 

02 

H. 7S8F 

01 

2.S331 

03 

1 .879E 

03 

1 • 82  OF 

03 

s . SssE 

Os 

S.  1 79[ 

02 

7<* 

S F 

2 

8.98  21: 

02 

S.2S9t 

00 

l . ISSE 

0 3 

2.02SE 

01 

2.2S6F 

01 

6. S69F 

02 

S.021E 

03 

S.OSOf 

OS 

1.2S8F 

OS 

7 . S 3 1 F 

0 1 

1.S02E 

C 3 

68 

sS 

2 

S.66  IF 

01 

3. 7S3E 

01 

7.8SIE 

01 

3 . 1 61 E 

00 

3.903F 

-03 

S. 70SL 

03 

S. 771 E 

03 

2.SS91 

OS 

2.  SS3E 

02 

9.SGSE 

0 3 

1. 728 F 

C2 

7 

S I 

8 

6.S  7 7E 

OS 

l .686E 

OS 

1 . 72  7E 

01 

1 .663E 

03 

1. 303F 

OS 

6.985F 

02 

7.R79F 

OS 

l .61SE 

0 3 

1 . 12  7F 

OS 

S .SS  3F 

02 

S.  168F 

03 

22 

s 1 

7 

H.6  3 7F 

02 

7.1S7E 

03 

3. 30SF 

03 

1 .S98F 

OS 

8 • OS  RE 

02 

S.0S6F 

02 

S.  60  7 fc 

03 

1 . 30  6 L 

06 

3.6S6E 

00 

j.S 18E 

0 3 

1 . J 37E 

03 

32 

6 l 

b 

1 . 6SSfc 

02 

S.  7 7 3E 

02 

9.223E 

03 

1.977E 

os 

S. 76lF 

02 

6. 1 33F 

03 

8.S7RE 

02 

2. 72SF 

00 

2.81 lfc 

OS 

7.9  72E 

0 3 

7.HSSF 

03 

39 

6 | 

S 

1.08  3F 

os 

3.1 76E 

01 

l .82SE 

0 3 

S.276E 

03 

1.63SE 

02 

I.RSIE 

03 

l .HOOF 

03 

3.S31F 

02 

9.6691 

03 

l . 7 SCE 

02 

l .6  1 3F 

os 

SS 

SF 

s 

S.S6  9E 

00 

7.319E 

03 

2.699F 

03 

l .2S2E 

02 

8.2S1E 

03 

1 .06SF 

OS 

7 . >6  7 fc 

02 

2.3S3E 

01 

1 . 7 30F 

02 

3.5C6E 

01 

S..M  3f 

02 

S 9 

s 1 

4. 

1.26SE 

OS 

S.98lt 

03 

3.196F 

03 

1 . 9SQE 

OS 

2 • BS 1 1 

00 

S . ISOE 

03 

1.0721 

03 

2 .81  lfc 

03 

2.27  t 

02 

S.9/0E 

03 

7.2  SSfc 

C3 

68 

, F 

s 

l. 192k 

0 3 

1 .1S»E 

02 

1 . S 8 SF 

CS 

2. 7 S9F 

03 

2.S20E 

OS 

S. IS1F 

03 

9. 1 02  E 

02 

7.98SF 

03 

9.S2  7E 

02 

1 . SC9E 

0 3 

S.  1 701 

73 

•>F 

3 

7. 10  3E 

03 

3.S2SE 

03 

1.2S2E 

OC 

2.979E 

01 

9.062E 

02 

9.0S2E 

03 

6.  3 1 9 F 

02 

1.223F 

00 

S.079F 

03 

7 . 7 9 S E 

03 

1 . 1 ISF 

02 

7 7 

SF 

2 

l.  7 7 3F 

02 

3.29SE 

02 

1 .S  3 7F 

0 3 

2 . p86F 

01 

S.697E 

03 

2.HC7F 

02 

5.S9B1 

OS 

l • 2SS  fc 

os 

l » 2 7 IE 

03 

l .rrse 

CJS 

6. 3 2Sf 

02 

61 

SS 

2 

3.3S2E 

0 2 

7.3S2F 

01 

3.8SSE 

C2 

1 . 1S0E 

02 

7.S23E 

03 

3.H26E 

02 

2.  790  E 

OS 

3 . 690t 

03 

l . 9 J 71 

00 

3.01  IF 

OS 

2. 0S2F 

00 

S 

* 1 

8 

1.02  IF 

02 

2.061E 

OS 

I.S76F 

OC 

1.2S7F 

00 

S.033F 

02 

3.26SE 

OS 

1.86  7E 

OS 

1.6S7E 

01 

3.  1 781 

03 

1.  12SE 

02 

l .618C 

C 2 

1 7 

> 1 

7 

1.81 7E 

00 

l . 12SF 

OS 

S.s ISF 

02 

1 .2C8F 

03 

S.SOIE 

os 

2.61  7f 

02 

1.008E 

03 

1 . 119E 

02 

3. 3M  36 

02 

6.S7SE 

03 

3.7SQF 

C 3 

28 

s 1 

6 

3.22HF 

03 

3.31SE 

02 

S.2S2F 

03 

S.S9SE 

03 

1.06SE 

OS 

3.8  76F 

OS 

2. 7S  3 fc 

03 

2.313E 

Os 

7.  7S 6 fc 

03 

s.s->2fc 

OS 

1 .6601 

os 

Tl  2 19 

Sf  I SI  8 *>17 

6 SI  8 3.161E  OS  6.62SF  03  6.98AF  03 

» IH  SI  7 8. MO  7F  03  3.10SE  OS  3.789E  02 

30  ">  I 6 l.llSfc  0*  2.668t  03  6.101t  OS 

S SI  8 I.SS7E  03  2.S31E  02  S.^SRfc  03 

lb  SI  7 3.  789F  OS  2.724 .6  02  2 . 7 l 6E  03 

2S  SI  6 1.0SSF  OS  I.S61F  03  l.l7jf  03 

36  •»  t S 3 • ) 3 7 fc  0 3 2.169F  01  I.I9SF  OS 

, SI  SF  S 1.3SIE  03  3.1281  02  I.ISSE  CS 

S7  SI  S 1.7  30E  03  3.RS8F  01  1.S9RE  02 

67  SF  <,  3.8RSF  03  7.9SOE  02  2.1  30E  03 

» 69  SF  3 3.4.29F  03  2.1  19E  03  1.S1HF  02 

74,  SF  2 S.166E  02  1 .07SE  01  2.SSS1:  03 

SB  SS  2 H.S2RE  00  S.R9SE  00  1.271F  OS 

T SI  B S.UBfc  03  1.9S8E  03  1.0S3E  OS 

22  il  7 l . J 7 l E OS  7.2SSE  03  7.036F  02 

32  SI  6 l . 36 1 E 0 3 1 .90SE  03  1 .689F  OS 

39  SI  S 8.32SF  03  1.07SF  01  2.77SE  OS 

SS  SF  S S.06  7F  02  l .920fc  02  7.782t  03 

S 9 SI  S 2.  7 7 7E  04.  I.  770F  01  1.760F  02 

68  SF  4,  1.966F  02  3.029F  03  S.102E  02 

73  SF  ^ 1.S67E  03  1 • H <»  L E 02  2.6SSF  03 

77  SF  2 2.277E  01  1.9S9E  02  1.2S0E  OS 

61  SS  2 I.S19F-01  1.867E  02  S.997E  OS 

S SI  8 2.S02F  OS  6.730E  03  3.B38E  02 

17  SI  7 3.910F  OS  2.3SSE  OS  7 . 72  IE  01 

28  SI  6 1.22SE  03  2.89SE  03  3.I5SF  CS 


TABLE  XXIV.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  THE  TRANSITION 
PROBABILITIES  FOR  Ho3+  IN  YV04  (Cont'd) 


PI  IHANSMION  IT  IfS  ^ < /M 


20  5 I 7 
% ■>  I 6 

38  6 I 5 
5 3 51  5 
3 *>1  8 
15  ■»  I 7 
31  3 I 6 
50  *>  I 5 
SO  S F S 

5 P Si  5 
65  SF  5 

70  SF  3 
7b  Sf  2 
60  5S  2 
11  5 1 8 
23  •>!  7 
26  S|  6 
13  51  3 
56  5f  S 
55  5 | 5 

6 2 5 F 5 

71  5F  3 
2 SI  8 

19  S|  7 


0  5 1.1)11 
03  6.J 151 
U 2 6.  35  77 
0 » 2 .6901 
05  7.1721 
0)  7.1931 
0 2 5.5  38  6 
05  6.9651 
0 2 1 . 5 P l r 
0)  1.1521 
-01  M.6211 
0 ) 8 • 76  Jt 
05  7.  7351 
0 3 5 . I 1 5F 
03  2. 59Sf 
05  7.56)1 
0 3 5 .d  38E 
0)  1.790E 
03  5. 6521 
05  1.35PE 
00  3.736E 

02  5.6521 
05  ) .0  30t 

03  8.919C 
05  l .0961 

70 

5F  3 

0 ) 1.9701 

01  9.7351 

02  2.076E 

0  3 2.0611 
0 1 7,  5 75  E 

0 ) 5. 5331 

02  1.627E 
05  2.7751 

01  2.33PE 

02  7.1561 
05  1 .0571 

03  9.677E 

03  5.2101 
05  5.5851 
03  2. 6161 
05  1.1931 
03  1.1111 
03  1.1P61 
03  3.221E 
0?  2.2651 
03  6 . OP 81 
05  2.9981 
02  1.8081 
02  1.985E 
01  1.6111 


51  6 

05  9 . 72  31 

02  6.  »**  7( 

05  6 . 1 8 Ml 

C ) 5 . 7587 
0)  ).t5H1 

0  3 3.SHH1 
CO  5.5961 
02  1.2281 

03  2.1581 

0 3 2.1  9 31 
02  9.1751 

01  5.1821 

02  2.0761 

02  5.1091 

03  1.1501 
0)  8.M  l 31 
Cl  2.5511 
05  1.0281 
02  5.5281 

02  2.3821 

03  3.2021 

02  2.66SE 

03  H .2  7 51 
0 3 7.31  31 
03  1 .0661 

75 

■>F  2 

05  6.12  51 

02  5.i  i5r 

03  5. 109t 

0 3 1 .06  01 

01  1.17  HE 
05  2.8101 
05  1.5961 
03  l.728r 
03  2. 0511 
03  2.25ol 

02  1.N53E 

0 3 1.12  31 

03  5.5851 

02  1.2  761 
02  2.8221 

03  1.76  11 

05  1.0151 

01  7.7501 
03  6.6591 
05  3.09  71 
05  6.2561 
03  1 . 78  71 
03  1 .538L 
03  l.5l2t 
03  7.2521 


02  /.isor 

05  2./ 901 
02  5 . 358  f 
05  1.66  77 

C5  1 . H‘7  7f 
C)  2.3261 
0)  1.180C 
0)  6.2'21 
0)  1.2951 
U 5 3 . 57  °1 
05  1.9601 

02  1.02  71 

03  2.C611 

0 3 1.0601 

05  1 . 1 701 
0)  1 .?9lt 
05  5.5  781 
C 2 5.3251 
05  1.1661 
05  2.5871 
C 5 1.6551 
C 5 1 . 7761 
0.  1 . 3051 

05  2.51  71 
03  3.  7531 

60 

55  2 

01  7.581E 

02  2.5951 

03  1.0501 
05  1 . I 70F 
C 5 5.8?8t 
05  1.5S5E 
05  6.52  31 
05  1.8711 
02  1.5201 
05  2.6991 
C 3 3.1251 
05  3.177E 

02  2.616E 
02  2.8221 

01  1 .05  71- 
05  2. 6351 

03  9.581E 

0 2 3.91  91 
05  9.  78  )t 

03  1.1 COt 
C 3 7.  3951 

02  1 . 7931 

01  1.1071 

03  1 . 0591 

02  1.8121 


03  2.  /6«7 
03  7.  i 72» 
05  3 * 55  HI 

03  1.8791 

05  2.  1 7 )1 
03  ' . 6 HC1 
05  1.6  171 

03  ),  ) ) )T 
03  5.C721 
0 3 5.c7or 
0 3 1.8  291 
03  5 . 3 5 71 
03  7.5  751 

05  1.1781 
05  5.H?8» 
03  5.  ) 951 
05  1.0611 
03  2. 7771 
0 3 6.60  31 
03  3.  )5Mr 
05  3.5651 
05  6.25  71 
03  3.7621 

0 3 3.92  ?C 
05  1.5521 

I  1 

51  8 

03  5.5531 
03  7.563F 
05  8.8131 
05  1.291F 
02  5 . 3951 
05  2.6121 
05  1.0351 
05  2.2651 
02  5.1001 

02  6.  72  71 
05  2.2521 

03  5.  3 78F 

02  1.1931 

01  1.7611 

01  2.6351 
05  2.936F 

03  3.08?r 
03  5.0171 
03  1.26  )1 

02  2.5251 
05  2.102F 
02  1 . 1 l IF 

02  8.5861 

03  3.1051 
03  1.2991 


05  6.5681 
03  7.  1 531 
05  ) . 5 H M f 

05  2.  3/61 
03  <.6fO| 
05  5.?  C0» 
"5  l . 1 761 
05  5.  3801 
01  2.5581 

2 ) . **  n 

92  1 . 7 7M1 
01  7.  9051 

01  5.5  3 31 
05  2.8  101 
O?  1.5  *>*»! 
03  2 • 6 1 2 f 
05  5. 05  71 
05  l.HClf 
03  3 . ) 601 

02  6.2C51 

01  l . 7 7 71 

02  8.9621 

02  1.5  96f 
05  H.quf 
05  7.2031 

2 3 

51  7 

05  9.  3L71 

03  5.8  ) 8 f 
03  2.5511 
03  5.5  781 
03  1.0611 
05  5.0571 
05  2.8661 
05  2.52  31 
02  6.3CIF 
05  5.  1 751 

02  1.6531 
05  3.0S6r 

03  l.  1 ll  1 

05  1.0151 

05  7.5811 

05  3.C82E 
03  7.5951 
05  8.CC51 
05  6.6281 
03  8.2131 

02  2.5  2 91 
01  5.9)61 

03  1.0291 
03  1.3511 
05  1.0551 


15 

5 I 7 

0  3 5.  36  )1 
0 3 5.  6)81 

0  ) 5.596  1 
0 ) 1.1801 
05  1.6171 

05  1.1761 
( ) 5 7.6311 

02  6. 9881 

03  2.1781 

93  1.2711 
02  6.  7 55 l 
0 ) 2.0)1 
05  1.627E 

95  1.5  761 
35  6 .9 7 4 1 
05  1.0)51 
05  2.8661 
05  8. 7351 

0 ) 1 . 6 l 1 i 

01  1.5171 

02  8.2971 
05  3.226) 

02  3.0  7 71 

3 ■>  I t 

03  5.9201 

26 

5 I 6 

0 3 5.  7*>  71 

01  1.77J1 
05  1 . 0?flt 
05  5.  325  F 
05  2. 7771 
05  l.HOll 

0 3 8.  7 351 
03  8.6091 

02  5.6121 
05  1.0901 

01  2.8331 

03  1.2051 

05  1.1061 
0 3 7.  9501 
0 3 3.91  91 

03  5.0171 

02  8.U051 
05  1 . 0 75  t 
05  6.2791 

03  2.0891 
05  8.6651 

02  7.1851 
05  ?. 5511 

03  9.5181 
0 3 5.5  351 


02  2.0011 
CO  6.9651 

03  1 . 22hi 

175  6.2  3/1 
15  3.  3 4)1 

05  6.3801 

02  6*9*81 

0 3 9.2  3 31 

05  3.6HH 

01  2.C671 

02  3.6«21 
02  2.2011 
( 5 2. 7 751 
05  1.7281 
05  1.0  m 
65  2 • 26  61 
0)  2.52  31 

03  8.5091 

0  3 1.5561 
03  7.3291 
03  5.0  351 
03  2.  32  1 1 
05  ).  I 761 

0  3 l.eiPl 
00  5.5051 

35 

61  5 

03  1.1051 
05  5.652f 

02  5.6281 

03  1.1661 
05  6 .60  31 
y5  3.3601 

0 3 1.6111 

OP  4.5561 
C5  1.30SF 
05  2.2251 

0)  9 . 550 1 

03  5.5991 

01  3.2211 

02  6.6591 

03  9.  78  IF 

05  1.2631 

05  6.6201 

03  6.2791 
03  5.5161 
05  3.51)1 
02  2.01  31 

01  2. 5121 
05  2.0391 

02  1.2651 

03  1.9861 


05  5.82  37 
02  3.5011 
0 3 2 . I *»  mi 
0 ) 1.2751 
C 5 5.0  7.1 

02  ?.5*.mi 

03  2.1781 

02  3.66  11 

05  6.  1 9 71 
02  1.1031 
05  3,5  ) 8 t 

05  7.5  7 C7 

0  3 2 . ) ) h r 
J 5 2.511 
05  V . 52  CV 
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TABLE  XXIX.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  THE  TRANSITION 
PROBABILITIES  FOR  Tm3+  IN  YV04  (see  notes  to  table  VI) 
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TABLE  XXIX.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  THE  TRANSITION 
PROBABILITIES  FOR  Tm3+  IN  YVD4  (Cont'd) 


<’|  TRANSITION  PROBABILITIES  REfwEtN  2*0  * -4  ANT  2*1. 


S  7 life 
7 \t>  6 
S)  II  ft 
3 In  6 
21  3 5 

*2  1G  4 

31  18  4 
11  3F  4 
3 4 3F  3 

s i ir  ? 

38  IF  2 
66  »P  2 
60  l I 6 
10  3 H 6 
26  18  S 
<•6  IG  4 

32  3 H 4 
IS  3 f 4 
36  3 F 3 
S2  1 C 2 
51  3 F 2 
69  3 P 2 
36  II  b 

6  18  6 


57  l | b 
7 3 H 6 
S3  1 I 6 
3 3H  6 
21  3H  S 
*2  IG  * 
3 1 it-  4 
LI  3F  <* 
3 4 3 F 3 

51  1C  2 
38  3 F 2 
66  IP  2 
6C  l I 6 
10  3 8 6 
2 S 3 8 S 
46  IG  4 
32  18  4 
IS  3F  A 
36  3F  3 

52  10  2 
*.1  3 F 2 
69  IP  2 
56  l I 6 

6  »H  6 


57  1 I 6 
7 38  6 
S3  l I 6 
3 »8  6 
21  38  S 
62  IG  6 

31  If  3 
1 1 3F  6 
34  3 F 3 

51  IT  2 

39  3 F 2 
66  3 P 2 

60  1 I 6 
10  3M  6 
25  3 8 5 
6 6 IG  4 

32  3 8 4 
IS  3 F 4 
36  3 F 3 

52  1C  2 
41  IF  2 
69  30  2 
56  1 I 6 

6 1H  6 


3H  6 

04  1.6136 
-37  8.0776 

03  2.168F 
-OS  2.1 066 

0  1 1 .0  336 
-OS  2.0216 
-OS  6.9186 
-OS  7.26SF 
0 3 2.6486 
-04  7.7726 

05  1.2796 
05  4.4726 

-04  S .5 196 

02  5.8536 
-05  1.1686 

04  1.1686 

03  2.6026 
03  1 .5886 

-06  5.4426 

05  2.843F 
-06  8.6886 
-07  1 . 7 34 f 
-06  4.263F 

03  7.6046 
37 

3F  3 

03  6.0346 
-OS  5. 5476 

04  1.9356 
-04  1.1656 

04  6.6866 
-06  9.S3SF 
-08  1.0996 
-OS  4.4006 
04  1.1886 
-06  2.6776 
04  7. 939f 

0 3 1.1  7 1 F 
-06  1.5486 

04  3.4936 
-OS  1.2466 
02  3.1546 

02  2. 9576 

03  1.9246 
-07  8.9836 

01  3.5306 
-Ob  1 .4346 
-06  5.6626 
-05  1.4906 

03  1.487f 

29 

3M  4 

-04  6.1636- 
0 3 7.4  726 
-05  3.197F- 

02  3.7886 
-05  2.4616- 

04  3.21  36 

04  6.6386 

0 3 5 .0  31  6 
-04  1.1  7 76- 

01  2.2256 
-06  4.0846- 
-06  1.1556- 

05  1 ■ 6446 
-06  2.1986 

04  6.048f 
-06  8 .4  736- 
-05  6.2636 
-06  3.4466- 

03  1.1356 
-08  2.5096- 

02  2.5766 
0 3 2.443f 

04  6.4686 
-06  4.2466- 


18 

JH  5 

03  3. I 386 
•04  4.1233 

02  6.0656 
-0  3 8. 2866 

03  7.6646 
-os  l • i c 76 
-04  5.1046 
■05  2. 5956 

04  3.1946 
-05  6.4546 

05  5.7126 
03  1.8856 

■06  4.1996 
03  2.3906 
-05  4.4  7 26 
01  6.0206 

03  8.1866 
0 3 1 . 3 3 86 

-07  1.0906 

04  6.0636 
■OS  3.5486 
-05  1.2966 
-06  1.3906 

04  1.1166 
49 
10  2 

■06  4.1126 

04  3.9396 
-06  6.7256 

05  5.4516 
•OS  2.6976 

04  3.  1146 

05  1.2836 
04  I . ■>  326 

■04  1.7256 

03  t.200F 
•06  2.6800 
•07  2.0586 

0  3 3 . 7 e4E 

04  2.  3246 
03  1 .4426 

■OS  3.2  396 
•05  9.8266 
■07  3.7006 
03  2.1086 
•06  l.i05F 
CM  1.6  966 

03  5.489* 

02  2.4046 
■03  3.7296 

14 

3F  4 

05  4.1706 

04  1 .9  8 76 

06  7.6396 
0-  1.J7  IE 

07  4.4186 
04  2.9376 
04  5 . 71  36 
0 3 9.12  36 

04  8.  76  76 

03  4.14  76 

06  1.3226 
10  6.  3 3 86 

04  6.2716 

05  7.76  7F 
03  1.14  76 

07  4.6936 

06  1.0116- 
06  5.6926- 
03  1.9816 

05  1.5316- 
03  5.5066 
03  7.7556 

03  2.6C0E 

04  2.66C6- 


-Ofc  1.1C6E 
0 3 1.3996 
-04  1.0296 

04  8.1856 
-04  1.4976 

05  1.5706 
02  4 . 4 866 
05  3.6036 

- C 4 3.0616 
02  7.0426 
-06  7.CC66 
-05  1.2586 
02  2.9076 
-04  1.0686 
C 3 4.61RF 
-04  8.4816 
-05  1.9596 
-06  1.8306 
04  3.2706 
-06  2. 7206 
04  9.6096 
04  1 . 5126 

02  1.3826 
-04  9.2686 

39 

36  2 

04  1.6996 
-05  3. 0546 
04  3.0136 
-Oft  4. 1846 

03  1.3966 
-07  1.8526- 
-0  7 5.4366- 
-06  9.6526 

03  2.5596 
-06  1.3936- 
03  2.4476 

03  1.2546 
-Oe  1.1956- 

04  3 . 5856 
- 1 l 4.9736 

0 3 1.94  76 
C 4 4 . CO  76 
03  7.1726 
-08  b.  3 7 36 

02  3.  728F 
-07  3.688F 
-07  2.5756 
-04  1.0696- 

03  5.1856 


3H  4 

04  1.7046 
•04  2.0676 

Ob  1 . i366 
■05  4.5626 

05  5.1216 
-06  3.8696 
■Oh  5.2216 
■Oft  6.9666 

03  5.5896 
■07  2.3766 

01  2. 5256 

04  5.  7186 
■06  9.6596 

03  8.9746 
-C6  1.079F 

03  2.6066 

04  3.6  786 

03  4.2556 
•07  1.3706 

02  1.8706 
■13  7.3286 
-06  2.9946 
■04  7. 0826 
■02  4.2316 

6  7 
3P  2 

04  3.1206 
■04  6.9516 

04  5.1286 
■05  1.3366 

05  5.0456 
■05  7.0886 
•06  9.  11  36 
■06  3.9906 

03  8.3456 
OS  1.5596 

03  1.3386 

02  1.4856 
07  6.9616- 

04  P.1S3F 
09  4.3636 
04  2.2616 
04  6 . 5 2 8F 

03  9.0516 

07  2.66*6 

03  1.8576 

08  2.916F- 
■08  1.658F- 

04  1.3356- 
03  1.3126 


1  3 

36  4 

03  6.  8 596 

04  1.6  2 36 
04  6.4  i 9 fc 

■05  9.640F 

03  2.4116 
06  1.7906 
ll  9.5C7F- 
08  1.C366 

04  1.7636 

05  2.548F- 
03  4.8786 

03  I.IP56 

06  1.0936- 

04  2 . 1 4 1 1 

06  1.747F 
04  2.7126 
04  6 . 9 C 7 6 

03  7.9566 
■06  2.9956- 

04  3.9426 
08  1.1  306- 

07  1.4426- 

05  8.164F- 
02  4.6916 

65 
3P  1 

04  4.9  7 36- 

06  4.1 706 

04  6. 4736- 

05  9.RG9F 
04  4.0376- 

06  6.2  716 

07  2 ■ 644  E 
07  6.4496 

01  4.7616- 
06  7.0626 

02  1.2C76- 
04  5. 6466  - 

06  6. 7C5F 

03  1.4106- 

07  2.5606 

04  7.4616- 
03  3.3496- 
00  5.2426- 

08  1.1286 

03  1.4  376- 
08  3.3846 
0«  2.6986 

04  4.8426- 
03  4 .9036- 


1  I 6 

03  9. 2 79  f 
-03  9.2686 

04  1.7126 
-04  1.0286 

05  4.  7246 
■OS  9.6216 
■05  3.4146 
•04  1.5766 

03  1.0746 
■05  2.  22  St 

03  1.6746 

02  3.2516 
■03  1.6456 

04  6 . 756 1 
•03  1.2546 

03  2.8296 
03  1.6406 
03  1.9706 
•05  1.568E 
03  4.0406 
•05  2.0746 
■05  4.234t 
•04  3, 068  E 

00  2.4376 

70 

IS  0 

•08  2.4806 
03  3.5736 
07  3.551  6 
03  2.8686 
07  4.6176 

01  2.4276 
03  4.0706 
0?  6.745E 
10  I.739F 

03  7.4536 
07  1.1636 
OR  1.6286 

01  7.136  6 

05  1.6716 

04  3.  3006 
09  1. 3686 
09  2 • 1 0 1 E 
07  3.  1 1 7F 

04  2. 3976 

05  3.0076 
03  4.0076 
03  8.2636 

02  9 . 19  7 t 
05  2.5486 


2 

)H  6 

03  1.7686 
-06  7.6206- 
33  i . 8 7 it 
-04  8.6846- 

01  6.1706 
-06  3.7196- 
-08  4.1486- 
-06  9.06CF- 

03  1.1746 
-04  2.1496 

04  1.1616 
0 4 2.8366 

-06  1.8426- 

02  2 . 14  7 F 
-07  2. 4816 

04  4 . r486 

03  1.1126 

04  7.0086 
-OT  2.9356- 

04  8.7806 
-05  5.0986- 
-05  1.080F- 
-05  6.4656- 

03  1.0546 
63 

3P  0 

05  9.6746 
-08  1. 2606- 

OS  1.4436 
-08  1.0756- 

00  1.1726 
-06  1.65M6- 
-11  1 • 6666 - 
-07  5.5646- 

01  1.66CE 
-06  7.9446- 

03  1.4296 

04  1.2606 
-05  5.1916- 

02  7.1706 
-09  3.8046- 

04  9.1656 

03  1.0416 
03  9.5686 

•09  1 . 1 746- 
03  3.1986 
■08  1.6R36- 
•07  4.3236- 
■04  2.5446- 
01  1.3356 


0 3 1 . #156 
04  6.03  T 6 

01  7.  1966 

06  1.0236 

04  5.5636 

07  6.2966 
Ol  4.4716 

05  1.4446 
05  9.0326 
07  1.40  36 
04  3.  7256 

0 3 1.5  706 
■06  7.4846 

04  3.1926 

05  2.063E 

03  4.1226 
05  1.3466 

04  1.2776 

04  1.8956 
03  6.4086 

05  1.6986 
■06  4.9566 
07  7.8426 
05  2.  3196 

58 

1  I 6 

03  3.1506 

04  6.0006 

04  3.2916 

05  2.9906 

01  5.6306 
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